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A.D.  1866,  January  2.— N»  4. 

BEVAN,  Edward,  and  FLEMING,  Asbl.— This  invention  re- 
lates  to  a  jacket  or  protector  for  metallio  vesaels,  the  object  being 
to  prevent  or  retard  loss  of  heat  bj  radiation,  and  to  insulate 
vessels  or  structures  containing  fluid  or  other  substances,  so  as  to 
maintain  such  substances  at  a  uniform  temperature,  either  above 
or  below  the  temperature  of  the  atmosphere.  The  vessels  may  be 
wholly  or  partially  inclosed  by  the  jackets  or  casings,  within  which, 
surrounding  the  vessels  or  the  parts  jacketted,  there  is  a  medium 
of  gaseous  fluid,  preferably  other  than  the  atmosphere.  To  main- 
tain the  space  between  the  casing  and  the  inclosed  vessel,  small 
packing  pieces  of  earthenware  or  other  non-conducting  substance 
may  be  used.  When  the  temperature  is  high  or  fluctuating, 
one  or  more  small  openings  may  be  left  in  the  casing,  and  such 
openings  may  be  profided  with  suitable  safety  valves. 

Various  applications  of  the  invention,  comprising  a  steam  boiler, 
a  steam  engine  cylinder,  a  metallic  vessel  for  domestic  purposes, 
and  other  articles,  all  of  which  are  furnished  with  casings  of  suit- 
able form,  are  described  and  illustrated. 
CPrinted,  Sell   Drawings.] 

A.D.  1865,  January  4.— N»  19. 

KEIRBY,  Edward. — ^This  invention  relates  to  the  manufacture 
of  elastic  packings  for  pistons,  and  to  a  lubricating  compound. 
The  packing,  in  the  form  of  a  flat  web  or  rope,  is  composed  of 
two  or  more  hempen  or  other  fibrous  strands,  united  by  binding 
weft  in  a  loom  or  other  suitable  machine.    A  web,  cotcl^^^^  q{l 
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four  strands  separately  plaited  in  an  ordinary  braiding  machine^ 
is  described ;  each  plait  contains  by  preference  an  elastic  india- 
rubbtr  core,  and  previous  to  being  manufactured  into  web,  it  is 
saturated  with  the  special  compound  or  other  lubricating  com- 
position. When  formed,  the  packing  web  is  passed  between 
smoothing  rollers,  and  then  through  the  melted  lubricant. 
When  cool,  the  size  of  the  packing  may,  by  gentle  hammering 
on  a  smooth  hard  surface,  be  reduced.  In  packing  large  pistons, 
and  in  pump  buckets,  two  or  more  overlapping  coils  may  be 
required,  and  for  stuffing  boxes,  it  is  coiled  into  the  chamber,  and 
at  each  turn  suitably  pressed  down.  The  lubricant  consists  of  i 
part  }^  weight  of  soda  ash,  3  parts  of  oil  or  tallow,  1  part  of  lead 
ore,  and  2  parts  of  soap.  An  iron  pan  or  vessel  containing  a 
small  quantity  of  water  is  placed  over  the  fire.  Tha  soda  ash  and 
soap  are  first  put  in  and  Absolved,  then  the  oil  or  tallow  and  the 
lead  ore  are  added,  the  heat  being  increased  and  the  compound 
occasionally  stirred  until  all  are  thoroughly  dissolved.  The 
lubricant  is  used  in  a  heated  state. 
[Printed,  8d,    Drawing.] 

A.D.  1865,  January  5.--N«  33. 
KIRBY,  John  Malsbury. — ^This  invention  relates  to  apparatus 
for  generating  steam  and  heat  applicable  either  as  motive  power 
for  driving  engines  or  for  heating  purposes.  It  consists  of  a 
chamber  constructed  "  of  iron  or  other  metal  or  fire-bricks,  by 
preference  in  the  form  of  an  inverted  cone  or  dome,  with  a  fur- 
nace beneath.  The  floor  of  the  chamber  which  forms  the  top 
"  of  the  furnace  should  be  horizontal  or  flat.  Behind  the  furnace 
"  a  flue  is  constructed,  and  an  opening  is  made  for  the  ingress  of 
''  cold  air  which  rushes  into  the  chamber  by  a  pipe  fixed  in  an 
oblique  position,  so  that  the  air  readily  ascends  thereib.  At 
the  top  of  the  chamber  is  an  exit  pipe  for  the  heated  air  and 
steam,  and  brickwork  is  set  up  to  enclose  or  complete  the  cham- 
ber. Through  the  front  of  the  chamber  a  water  supply  pipe  is 
passed,  extending  dose  to  the  middle  of  the  chamber,  down 
"  which  water  is  allowed  to  flow  slowly  so  as  to  drop  upon  the 
hot  plate  or  floor,  and  thus  become  instantly  converted  into 
steam.  Coal  or  coke  may  be  used  in  the  furnace,  but  jets  of 
gas,  or  flame  from  oil  will  in  most  cases  be  found  sufficient." 
A  modification  of  the  invention,  adapted  to  portable  heating 
stoves,  consists  in  applying  damped  or  wetted  absorbent  material 
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to  the  heated  mirfiioMj  A0  mpply  of  moistnze  liemjf  klpm-«p  l>y.  *"  * 
capillary  allijwiop.  ,  Gas  or  oil  it  used  Mthe  heating  agent,  .\':f-^  | 
and  air  tubof  eondiiet  into  the  chamber^  the  required  anuMUt  of  ^^ ''  K  \ 
air  to  ensure  combustion. 

[Printed,  6(i.    Prftwing.]  » 

A.D.  1866,  January  6.— N»  36. 

WILSON,  Jamxb  Edwards. — {ProwtUmal  froiection  oa/y.) —  ^'  . 

This  invention  relates  to  looomotive  engines,  and  to  ndlway  car-  *9 
riage  springs.  In  constructing  a  locomotive  engine,  it  is  preferred 
to  employ  four  pairs  of  wheels,  which  are  coupled  together  by 
coupling  rods  and  outside  crank  pins,  actuated  by  crank  aims  on 
the  end  of  a  central  crank  shaft,  which  is  driven  by  two  steam 
engine  cylinders  respectively  disposed  between  the  side^Wuninffft 
In  order  that  the  engine  may  work  iMly  round  curves,  the  fora 
and  after  axle  boxes  are  allowed  a  limited  amovmt  of  play  between 
their  horns,  and  move  endways  a  short  distance,  to  permit  which* 
the  crank  pins  are  made  spherical,  and  the  couplings  of  the  rods 
shaped  to  correspond,  as  also  the  piston  connecting  rods,  and 
engine  cranks. 

Railway  carriage  springs  are  made  with  flat  straight  bars  of 
tempered  steel,  so  arranged  that  a  greater  or  lesser  number  of  the 
bars  come  into  action  in  proportion  to  the  weight  of  the  load, 
whereby  both  light  and  heavy  loads  ride  upon  the  springs  with 
the  same  amount  of  elasticity. 
[Printed,  4d.   No  DnwinRS.] 

A.D.  18d5,  January  5.— N»  37. 

AMOS,  James  Chapman^  and  ANDERSON,  William.— This 
invention  relates  to  the  construction  of  tubular  boilers,  and  to 
the  means  for  cleaning  the  tubes.  The  boiler  consists  of  two 
horizontal  cylindrical  shells,  placed  a  few  inches  apart  one  over 
the  other  and  united  by  two  short  tubular  connecting  necks, 
which  support  and  form  water  communications  between  the  upper 
and  the  lower  section.  The  latter,  which  in  front  extends 
beyond  the  upper  section,  contains  the  furnace,  bridge,  ash  cham- 
ber and  flue ;  the  upper  section,  below  the  water  level,  is  filled 
with  tubes  through  its  whole  length,  the  ends  constituting  the 
tube  plates.  The  boHer  is  set  iil  brickwork,  which  forms  external 
flues.    The  flaming  gaseous  products  c{  com\>UB»&oii  ^«s^^  \sntSL 
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the  fbniaee  oat  at  the  back  end  of  the  lower  seddon^  coursing 
upwards  and  through  the  tubes  in  the  upper  section  to  the  front, 
then  take  into  the  side  flues,  which  are  open  to  the  gpace  between 
the  sections,  passing  downward  into  a  flue  beneath  the  lower 
section,  and  thence  through  an  uptake  in  connection  with  the 
chimney.  In  some  cases  heating  tubes  are  placed  in  the  flue 
towards  the  back  end  of  the  lower  section,  and  other  modifications 
are  described.  The  apparatus  for  cleaning  the  tubes  consists  in 
so  placing  a  hollow  disc  in  the  back  flue  opposite  the  end  of  the 
upper  section,  that  a  series  of  nozzles,  which  correspond  in  num- 
ber therewith,  point  respectively  directly  into  the  tubes.  When  the 
latter  require  cleaning,  the  disc  is  advanced  to  the  tube  plate,  so 
that  the  end  of  each  nozzle  enters  the  mouth  of  its  corresponding 
tube;  steam  is  then  let  into  the  hollow  disc,  and  emitted  in  for- 
oible  jets  through  the  nozzles  into  the  tubes,  whereby  all  sooty 
and  other  deposit  is  dislodged,  and  blown  out  at  the  opposite  end 
of  the  section. 

[Printed,  1«.  2c2.   Drawings.] 

A.D.  1865,  January  6.— N'*  48. 

DE  BER6UE,  Charles. — (A  communication  from  Auguste  de 
Bergue.) — {Letters  Patent  void  for  want  of  final  Specification,) — 
This  invention  consists  in  adapting  air  chambers  to  locomotive 
engines,  and  fitting  them  with  valves  in  connection  with  the  re- 
versing gear,  so  that,  when  the  steam  is  shut  off,  the  cylinders 
may,  during  the  momentum  of  the  train,  so  act  as  abr  pumps  by 
forcing  air  into  the  chambers,  that  an  increasing  resistance  is 
offered  to  the  pistons,  and  consequent)^  to  the  momenta  of  the 
engine  and  carriages.  The  air  so  compressed  is  also  made  to  act 
on  pistons  in  small  cylinders  connected  with  break  blocks,  fitted 
to  assist  retardation  against  the  travelling  wheels  or  rails.  Also 
fitting  valves  for  temporarily  closing  the  blast  pipe,  and  admitting 
air  thereto  otherwise  than  down  the  funnel,  so  as  to  prevent  the 
admission  to  the  cylinders  of  grit  or  dust.  Safety  valves  are  to 
be  fitted  to  the  chambers  to  limit  the  pressure. 

[Printed,  42.  No  Dnwioga.] 

A.D.  1866,  January  6.— N«  61.    (*  *) 
ROBERTSON,  James.— (ProvtsionaZ  protection  only.y-"  Im- 
«  provements  in  furnaces,  ash-pits  and  flues  for  the  consumption 
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*'  of  smoke  and  noxiout  products  of  combustion,  and  in  the 
''  apparatus  or  means  ccsmected  therewith."    An  air-tight  door 
fitted  with  a  tube  through  which  air  is  forced  closes  the  ash* 
pit,  or  perforated  tubes  may  be  placed   near  the  fire-bars,  or 
into  the  furnace.    From  a  number  of  fomaces  the  smoke  it 
brought  into  one  flue  and  passed  over  highlj  heated  surfiuKS ; 
and  air  maj  also  be  admitted.    Or  a  box  may  be  placed  below 
the  fire-bars,  so  constructed  that  the  front  part  can  be  "  lowered 
in  order  that  the  ashes  may  be  discharged.    This  box  may  be 
either  open  on  the  top  or  be  fitted  with  a  perforated  cover ; 
''  it  has "  openings  in  front  "  through  which  the  air  is  fwced, 
thence  up  through  the  fuel  and  along  the  flues.    When  loco^ 
motiYe  engines  are  trayelling,  the  currents  of  air  forced  in  through 
the  openings  in  the  ash  pan  are  sufiSoient  to  fbroe  the  air  through 
**  the  fixe  and  flues.    When  it  is  desired  to  kindle  fires  for" 
''  getting  up  steam  in  locomotive,  steamboat  and  other  boilers, 
''  it  is  poposed  to  employ  "  blast  apparatus,  **  from  which  a  tube 
'^  is  led  into  the  ash-pit,  fire-ban,  fire-box,  or  into  tiie  tubes.*' 
''  The  upper  part  of  a  boiler  '*  is  covered  "  with  a  material  of  low 
'^  conducting  powers  leaving  a  space  between  the  boiler  and  the 
covering,  thus  forming  "  a  "  flue  through  which  the  air  is  allowed 
to  pass  from  an  opening  made  at  that  part  of  the  flues  furthest 
from  the  furnace  door,  at  which  latter  point  the  air  is  forced  in, 
whence  it  travels  along  between  the  boiler  and  covering  to  the 
front  end  of  the  furnace  at  this  point.    An  elastic  or  other  tube 
*'  is  fixed  and  leads  to  an  orifice  in  the  top  of  the  furnace  door." 
The  door  is  '*  made  hollow  and  open  at  the  bottom,  where  the  air 
"  is  forced  through  an  opening  in  the  dead  plate  into  the  *'  closed 
ash-pit.    ^  In  some  ftimaces,  the  fire-bars,  instead   of  being 
made  of  metal,  may  be  constructed  of  fire-clay,  hollow  and 
perforated,  and  the  air  is  then  forced  through  them  at  the 
opening  in  the  front  whence  it  passes  up  tiirough  the  per- 
forations into  the  fuel  and  along  the  flues.''    "  No  talL  shaft  is 
required.'' 

[Printed,  4<2.   No  Brmwings.! 

A.D.  1865,  January  7.— N°  55. 

GALLOWAY,  George  Bell. — ^This  is  a  multifarious  invention, 
which  amongst  other  things  relates  to  motive  power,  audt^Tii^^SBSts^ 
and  appliances  for  communicating  between  tn^\€iiiec%  ^sA  ^^^^«u 
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It  is  in  part  supplementary  to  two  prior  Letters  Patent^  granted 
to  this  inventor  and  respectively  bearing  date  October  31,  1857, 
No.  2765,  and  March  15,1859,  No.  651. 

Water  and  air  are  forced  into  steam  boilers  for  the  production  of 
motive  power.  The  upper  flue  tubes  of  locomotive  and  marine 
boilers,  are  not  to  be  covered  with  water,  in  order  that  space  may 
be  obtained  for  the  atmosphere,  forced  in  to  mingle  with  the  steam 
generated  from  the  water,  which  is  confined  to  the  lower  part  of 
the  boiler,  and  only  surrounds  the  furnace  and  lower  ranges  of 
tubes.  In  large  boilers  a  coke  fire  is  arranged,  over  which  the 
products  of  combustion  are  caused  to  pass  before  entering  the 
chimney  flue.  The  pipes  through  which  the  water  and  abr  are 
forced  into  the  boiler,  are  arranged  to  pass  along  the  sides  of  the 
furnace.  The  motive  power  generated,  may  either  be  applied 
direct  to  steam  engines,  or  received  in  an  accumulator,  wherein, 
previous  to  its  use,  the  elastic  force  of  the  combined  fluid  may  be 
increased  by  surcharging  it  with  heat. 

'Electricity  in  combination  with  steam  and  air  is  to  be  employed 
to  produce  motive  power. 

The  burning  gases  and  heated  products  of  combustion  from 
boiler  furnaces,  are  to  be  detained  in  the  tubes  and  flues  by 
making  the  latter  more  extended  and  tortuous,  and  the  flames 
are  to  be  split  by  angular  divisions  disposed  in  the  flues.  These 
divisions  when  arranged  to  be  set  in  motion  are  to  cause  the 
removal  of  sooty  and  cinerary  deposits.  Jets  of  heated  air  are  to 
be  forced  upon  the  fire  and  into  the  flues,  and  the  steam  feed  pipes 
are  to  pass  through  a  fire-box  in  order  to  improve  the  expansive 
quality  of  the  steam.  To  prevent  friction,  a  '^  semicircular  eccen- 
tric motion  "  is  to  be  substituted  for  the  crank  motion  on  the  ends 
of  shafts,  and  revolving  anti-friction  surfaces  are  to  be  presented 
to  those  and  other  parts  of  engines  which  have  to  sustain  friction. 
•  Describes  locomotive  carriages  for  the  transit  of  goods  on  com- 
mon roads,  fitted  with  telescopes  for  distinguishing  distant  objects, 
and  eye-glasses  are  to  be  fitted  into  the  cap-peaks  of  guards  and 
engine  drivers  for  the  same  purpose.  The  engines  may  be  of  any 
ordinary  construction,  or  of  such  form  or  principle  of  "  planet 
"  motion,"  as  is  described  by  this  inventor  in  the  Specification 
'^f  a  Patent  dated  November  9, 1864,  No.  2779.  Or  the  principle 
'^  spiral  motion  may  be  adopted,  and  amongst  other  things, 
f  flanged  guiding  wheels  are  to  be  employed  for  preventing 
If  enginea  and  carriages  from  leaving  the  rails. 
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The  invention  further  relates  to  driving  screw  propellers^  and 
affixing  the  propellers^  described  in  the  last-named  Patent,  on 
separate  shafts,  so  as  to  work  beside  or  above  each  other  in  dif- 
ferent directions  at  a  high  velocity,  in  order  that  screws  of  lesser 
diameter  may  be  employed. 

Steering  or  guiding  the  engine  or  carriage,  is  to  be  effected  Mjf 
a  centre  wheel  under  the  management  of  the  conductor  or  guard, 
and  brakes  of  special  construction,  to  act  in  conjunction  with  the '' 
buffers  or  otherwise,  are  to  be  employed.  The  chimney  is  to  be 
divided  by  a  longitudinal  partition,  and  the  products  of  combus- 
tion and  exhaust  vapour  are  to  be  carried  ofp  and  distributed 
without  noise  by  a  number  of  pipes,  or  they  are  to  escape  into  the 
atmosphere  from  a  perforated  chamber. 

Hand-pumps  are  to  supply  air  to  an  accumulator,  through 
spirally  formed  pipes  which  pass  through  a  coke  fire ;  when  the 
engine  is  set  in  motion,  the  piunps  are  to  be  connected  thereto, 
and  the  reactive  power  of  weights  and  springs,  raised  or  com- 
pressed whilst  descending  inclines,  is  to  be  availed  of  whiUH 
ascending. 

Conununication  between  persons  travelling  in  separate  carriages, 
is  to  be  made  by  means  of  doors  leading  from  one  carriage  to 
another,  and  speaking  tubes  with  branches  and  mouth-pieces  are 
to  be  fitted  as  the  means  of  communicating  with  the  guard.  The 
several  compartments  and  other  places  are  to  be  lighted  up  by 
means  of  a  composite  wire,  of  which  magnesian  wire  forms  the 
chief  element  in  combination  with  other  metallic  or  carbonaceous 
substances. 

OPrintod,  6<l.   No  Drawings.] 

A.D.  1865,  January  11.— N'>82. 

SPENCER,  John  Frederick.  —  This  invention  relates  to 
regulating  and  working  the  valves  of  steam  and  other  engines. 
Two  distinct  sets  of  valves  and  "  escapement  gear  "  are  employed^ 
one  for  admitting  the  steam  to  the  cylinder,  and  the  other  for  the 
exhaust.  These  valves  are  opened  by  excentrics  and  closed  by 
springs;  the  mode  of  operating  them  by  means  of  two  spring 
plates  connected  to  a  reciprocating  weigh  shaft  actuated  by  an 
excentric,  constitutes  the  1st  part  of  the  invention.  The  2nd  con- 
sists in  the  introduction  and  application  of  two  or  more  admis- 
sion ports  or  passages  in  each  end  of  the  cylinders,  the  slide 
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valves  being  operated  by  escapement  gear.  3rd.  Attaching  the 
piston  of  a  small  cylinder  to  the  spindle  or  lever  of  the  admission 
valve  when  worked  by  escapement  gear^  so  that  the  valve  may 
be  closed  by  steam  pressure  instead  of  by  weights  or  springs. 
4thly.  Introducing  into  the  escapement  gear  spring  arrangement, 
*whereby  the  admission  valves  are  closed,  a  spiral  steel  or  india- 
rubber  spring  at  the  back  of  the  piston,  to  act  as  a  cushion  and 
reduce  the  shock.  5thly.  **  Forming  one  central  chamber  fixed 
midway  to  the  cylinder  or  engine  framing  and  arranged  to  contain 
"  the  two  air  pistons  and  dash  pots,  and  the  recoil  springs,  such 
•'  chamber  to  be  equally  divided  by  a  central  diaphragm  and  to 
"  have  moveable  ends  or  covers  for  ready  access  to  the  dash-pot 
"  pistons  and  recoil  springs  of  each  admission  valve."  Finally, 
it  is  stated,  that  to  each  cylinder  there  are  two  admission  valves, 
two  pfurs  of  spring  plates,  two  dash-pot  pistons,  and  two  springs 
or  sets  of  springs  for  closing  the  admission  valves  when  the 
escapement  gear  is  disengaged.  The  exhaust  valves  may  be 
worked  by  one  excentric. 
[Printed,  8d.    Drawing.] 

A.D.  1865,  January  11.— N'*  89. 

RAMSBOTTOM,  John. — ^This  invention  relates  to  steam  ham- 
mers, and  to  apparatus  employed  in  combination  therewith.  It 
consists  (1st)  as  follows: — ^The  hammer  blocks  of  duplex  steam 
hammers,  which  act  on  the  same  horizontal  plane,  so  as  to 
approach  each  other  from  opposite  sides  and  strike  the  interposed 
metaUic  mass  or  article  simultaneously,  are  supported  upon  a 
series  of  rollers  mounted  in  fixed  bearings,  formed  in  flanges 
attached  respectively  to  the  sides  of  the  hammer  heads.  These 
steam  hammers  are  constructed  in  the  manner  described  by  this 
inventor  in  the  Specification  of  prior  Letters  Patent  which  were 
granted  to  him  and  bear  date  April  Id,  1863,  No.  924. 

2nd.  '^  Consists  in  supporting  the  rails  upon  which  the  truck 

"  for  the  ingot  travels,  on  a  rocking  frame  or  platform,  or  in 

''  traversing  the  said  rails  laterally  for  the  purpose  of  keeping  the 

*«  ai^*f>lA  to  be  hammered  midway  between  the  hammer  heads,  so 

^  sides  of  the  article  may  be  struck  simutaneously.'' 

rting  the  ingot  whilst  being  operated  upon  by  duplex 

^rs,  in  centres  fixed  to  headstocks,  one  or  both  of 
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which  are  made  to  yield  divergently,  and  thus  provide  for  the 
elongation  of  the  ingot  which  lengthens  out  in  proportion  as  its 
bulk  is  reduced  by  the  hammers.  Other  devices  are  resorted  to 
for  effecting  the  same  object. 

3rd.  Consists  in  imparting  to  the  trucks  which  support  the 
metallic  mass  or  article,  a  to-and-firo  motion  during  the  hammel^ 
ing  process,  by  means  of  the  steam  or  other  power.  This  may  be 
accomplished  by  a  piston  or  ram  connected  to  the  truck,  by  a 
friction  apparatus,  or  by  a  rack  and  pinion  or  a  screw  in  connec- 
tion with  reversing  gear  mmilar  to  that  which  is  employed  to 
reverse  the  motion  in  planing  machines. 

OMntedllM.   Dmwing.l 

A.D.  1865,  January  11.— N«  94. 

COOPER,  Abraham. — (Provisional  protection  onlp,) — The  ob- 
ject of  this  inventiox^  which  relates  to  furnace  flues,  is  to  effect 
the  consumption  of  smoke.  It  "  consists  in  erecting  underneath 
''  the  boiler,  or  in  the  flue  of  flued  boilers,  one  or  more  '  bridge 
"  walls,'  by  preference  three,  being  placed  at  convenient  dis- 
tances apart,  and  constructed  of ''  bricks  or  stones,  cur  othor  suit- 
"  able  materiaL  On  the  top  of  the  said  '  bridge  walls '  I  place  or 
"  build  a  'bridge'  of  cast  iron,  fire  bricks,  or  sandstones,  or 
"  other  suitable  material  connected  together  by  means  of  a  bolt  ai 
*'  bar  of  iron  passing  through  each  and  all  of  them,  and  secured 
on  the  outside  of  the  boiler  walls  by  a  nut  and  washer  or  other 
suitable  appliance.  The  above-named  '  bridges '  I  build  at  a 
greater  distance  £rom  the  bottom  of  the  boil»  or  top  of  the 
flue  according  to  their  greater  distance  from  the  furnace  mouth, 
thereby  improving  the  draught  in  the  flue.  The  ....  'bridges  * 
....  are  built  in  a  curved  shape  so  as  to  suit  the  curvature  of 
the  bottom  of  the  boiler  or  flue,  and  are  also  curved  towards 
the  furnace  mouih  so  that  the  flame  being  heavier  than  the 
smoke  impinges  against  the  curved  portion  of  the  'bridge' 
"  and  so  curls  over  the  top  and  meets  the  smoke,  which  passes 
"  through  the  flame,  and  so  becomes  consumed.  The  '  bridge 
"  '  walls '  may  be  connected  by  inverted  arches  of  brickwork  or 
"  other  suitable  materials  to  assist  in  catching  ihe  sparks  and  to  be 
"  more  readily  cleaned  out." 
[Printed,  4c;.   No  Brawinga.] 
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A  stuffing  box  is  interposed  between  the  cylinders,  through  which 
the  piston  rod  works.  The  slide  valve  directing  the  course  of  the 
steam,  is  so  arranged,  that  the  steam  acts  first  on  one  face  of  the 
smaller  piston,  whilst  the  other  face  and  one  face  of  the  larger 
piston  are  temporarily  open  to  the  atmosphere.  At  the  end  of 
the  stroke,  the  communication  with  the  atmosphere  is  closed,  and 
the  steam  is  exhausted  partly  to  the  other  end  of  the  small 
piston,  and  partly  to  the  corresponding  side  of  the  large  piston, 
the  other  side  of  which  is  permanently  open  to  the  atmosphere. 
When  the  steam  is  worked  expansively,  a  valve  may  be  used  with 
four  orifices,  and  when  condensing  apparatus  is  employed,  the 
steam  is  worked  at  mean  pressure,  and  both  ends  of  the  larger 
cylinder  are  then  brought  into  operation. 
tPrintod,  8d.   Drawing.] 

A.D.  1865,  January  13.— N°  113.     (*  *) 

LEWIS,  Richard. — (Provisional  protection  only,) — "  Improve- 
"  ments  "  in  steam  boilers,  consisting  in  replacing  the  flue  tubes 
of  multitubular  boilers  by  "  a  simple  undulating  flue  "  "  placed 
"  either  horizontally,  laterally,  or  vertically."  Tubes  may  be 
**  fitted  at  the  top  of  the  bends  of  the  flue ; "  and  apertures  may 
be  made  in  the  boiler  for  cleaning  out  the  flue  spaces. 

[Printed,  4ci.    No  Drawings.] 

A.D.  1865,  January  14.— N»  119. 

DAVIES,  Gborgb. — (A  communication  from  Alexander  Forbes 
Porter,) — ^This  invention  relates  to  the  use  of  an  electrical  appa- 
ratus for  preventing  incrustation  or  calcareous  deposits  in  steam 
boilers.  It  is  horizontally  disposed  about  mid-height  in  the 
steam  space  of  the  boiler,  attached  to  the  lower  end  of  a  vertical 
rod,  rigidly  fixed  through  the  upper  part  of  the  boiler  shell.  The 
lower  end  of  this  rod  carries  a  fixed  block,  which  is  insulated  by 
means  of  interposed  glass  or  porcelain.  This  metal  block  has 
two  projections,  respectively  pointing  towards  the  ends  of  the 
boiler;  a  horizontal  metal  rod  is  screwed  into  one  projection.  The 
extreme  free  end  of  this  rod  carries  a  spherical  metal  ball,  which 
is  furnished  with  a  number  of  radiating  pointed  wires.  Into  the 
opposite  projection  which  points  to  the  other  end  of  the  boiler,  a 
pin  with  a  spherical  head  is  screwed,  and  a  similar  pin,  head 
downward,  is  screwed  up  into  the  top  of  the  shell  near  to  the  end 
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of  the  boiler.  The  ends  of  a  coil  of  wire  are  fixed  respectivdy 
into  the  h«ad  of  each  pin^  so  as  to  form  a  direct  communication 
between  the  insnlated  apparatus  and  the  boiler  shell.  The  elec- 
trical action  on  the  boiler  caused  by  the  apparatus,  prevents  the 
aoounr  Illation  of  incrusted  calcareous  matter. 
CPrinted,8d.  Drawing.] 


A.D.  1865,  January  17.— N°  142. 

BEST,  Sealy  James,  and  HOLDEN,  James  John.— This 
invention  relates  to  apparatus  actuated  by  steam  power  for  charg- 
ing and  drawing  the  coke  from  gas  retorts,  the  object  being  to 
effect  by  mechanism  an  operation  which  had  previously  been  per- 
formed by  hand  labour.  A  high-pressure  engine  is  employed ; 
the  cylinder  is  inverted  and  attached  to  the  side  of  a  vertical 
boiler,  giving  motion  to  a  crank  shaft  below,  which  by  the  suit- 
ably arranged  mechanism,  effects  the  fetching  of  the  coal  and  the 
charging  of  the  retorts  therewith,  and  also  the  withdrawal  and 
removal  of  the  coke;  the  invention  being  also  applicable  to  feed- 
ing the  furnaces  of  boilers,  and  of  ovens,  and  drawing  or  dis- 
charging the  burning  fuel  therefrom.  One  or  a  series  of  retorts 
are  charged  simultaneously,  the  charging  scoops  being  aeverally 
supplied  with  the  requisite  quantity  or  weight  of  coal  or  fuel.  The 
covers  of  the  series  of  retorts  are  mounted  in  a  frame,  or  suspended 
by  chahis  from  a  bearing  bar  and  balanced,  so  that  the  whole  set 
may  be  conveniently  raised  at  the  same  time  to  open  the  retorts, 
and  after  the  charging  operation,  simultaneously  closed.  Suitable 
motions  are  given  to  the  series  of  drawing  rakes,  and  the  feeding 
scoops  are  made  to  traverse  to  and  fro  on  trams,  in  concert  with 
the  charging,  drawing,  and  tipping  operations  of  the  apparatus. 

[Printed,  4«.  &{.   Drawings.] 

A.D.  1865,  January  18.— N°  155. 

FOSTER,    William    Robert.— ITiis   invention,   relating   to 

packings  applicable  to  the  pistons  and  piston  rods  of  steam  and 

other  engines,  air  and  other  pumps,  stuffing  boxes,  hydrauHc 

presses,  and  similar  purposes,  consists  "  in  the  application  of  a 

^il  or  rings  of  india-rubber  tube  around  the  rod  in  the  stuffing 

,  and  compressed  therein  somewhat  in  the  usual  manner  of 

)ressing  the  packing  of  stuffing  boxes.    The  tube  in  the 
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stufi&ng  box  of  a  steam  engine  piston  lod,  for  instance,  I  leave 
open  at  the  inner  end,  bnt  close  it  at  the  upper  or  outer  end 
next  the  gland,  so  that  the  steam  may  enter  witfaiii  this  stuffing 
box  tube,  which  is  therefore  subject  to  the  same  preesure  inter- 
nallj  and  eztemally,  and  will  cause  the  passage  for  the  rod 
through  it  to  be  steam-tight.    I  use  vulcanised  india-rubber 

*^  tube  of  round,  oval,  or  other  form,  in  cross  section,  and  apply 
sufficient  length  of  tube  to  coil  round  the  rod  several  times. 
This  packing,  when  compressed  slightly  by  the  packing  gland, 
win  compress  the  coils  somewhat  to  the  form  of  the  box  and 
around  the  rod,  whereby  it  is  rendered  tight,  and  this  with 
very  slight  pressure  of  the  gland,  therefore  producing  very 

**  little  friction  on  the  rod  in  working  through  it."    The  tube 

may  be  protected  with  a  covering  of  canvas  or  braided  externally 

with  hemp  or  other  fibrous  material. 
When  applied  as  a  packing  for  pistons,  and  in  similar  cases 

where  the  fiuid  pressure  is  on  both  sides,  the  orifice  of  the  tube 

is  to  be  completely  plugged  or  stopped  about  its  mid  length,  and 

both  ends  are  to  be  left  open. 
EFrinted,8^.   Pnwing.] 

A.D.  1865,  January  19.— N»  159. 
PREGER,  Adolf  Wilhblm. — (4  communication  from  Imdwig 
August  Riedinger,) — ^This  invention  relates  to  coupling  together 
two  steam  engines,  or  to  coupling  a  steam  engine  to  a  water-wheel, 
turbine,  or  other  prime   mover.     One  engine  (when  two    are 
coupled)  gives  constant  motion  to  a  spur  wheel,  which  is  fixed 
upon  a  hollow  shaft.    This  shaft  is  mounted  in  suitable  bearings, 
beyond  which  one  end  of  the  shaft  projects,  whereon  is  fixed  one- 
half  of  a  clutch  box.    llie  other  or  sliding  half  of  the  clutch,  is 
mounted  upon  a  solid  shaft,  which  rests  in  bearings  rectilineaUy 
disposed  beyond  the  bearings  of  the  hollow  shaft,  through  which 
the  solid  shaft  passes,  and  revolves  without  contact.    Instead  of 
clutches,  friction  plates  or  cones  may  be  employed,  the  sliding 
balf  or  section  upon  the  solid  shaft  being  made  to  engage  with 
the  fixed  section  upon  the  end  of  the  hollow  shaft  in  the  usual 
way,  by  means  of  a  hand  lever.   The  motive  powers  thus  coupled 
niay  be  either  worked  conjointly,  or  independently  of  each  other, 
and  may  be  connected  and  disconnected  whilst  in  motion. 
[Printed,  lOd.   I>rawiiig.J 
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A.D.  1865,  January  19.— N°  165. 

SHIPTON,  James  Alfred,  and  MITCHELL,  RoBERT.—This 
invention  relates  to  shaping  and  forging  metals  for  the  manu- 
&ctiire  of  tees,  elbows,  bends,  and  coupHngs  for  gas  fittings,  and 
articles  for  other  purposes.  The  apparatus  may  be  operated  by 
motive  power  or  by  hand.  An  arrangement  adapted  for  the 
application  of  steam  power,  consists  of  two  steam  cylinders, 
which  are  mounted  on  a  honzontal  framing,  and  disposed  so  that 
the  ends  of  the  piston  rods,  into  which  are  fitted  a  pair  of  dies, 
meet  in  a  direct  line  at  the  end  of  their  outward  stroke.  Under 
this  point  of  meeting  there  is  fixed  upon  the  foundation  plate  a 
metallic  block  or  mould,  and  directly  over,  carried  by  a  suitable 
framing,  fixed  inverted  in  vertical  position,  another  steam  cylinder, 
the  end  of  the  piston  rod  of  which  is  fitted  with  a  mandrel  or 
die,  which  at  the  end  of  its  outward  action  converges  to  the  point 
occupied  by  the  block  or  mould,  which  is  also  reached  by  the  pair 
of  dies  carried  respectively  by  the  piston  rods  of  the  horizontal 
cylinders.  A  piece  of  metal  shaped  to  the  required  form  is  laid 
upon  the  block  or  mould,  and  a  mandrel  is  forced  therein  by  the 
descent  of  the  piston  in  the  cylinder  above.  This  part  of  the 
process  presses  the  metal  into  the  mould,  causing  the  edges  to 
turn  up.  Steam  is  then  admitted  to  the  backs  of  the  pistons  in 
the  horizontal  cylinders,  causing  the  dies  fitted  to  the  ends  of  their 
piston  rods  to  advance  simultaneously  and  press  the  metal  upon 
the  mandrel,  and  by  repeated  blows  shape  it  to  the  required  form. 
A  second  machine  is  adapted  for  forging,  planishing,  and 
finishing  such  articles.  The  valves,  operated  by  means  of 
levers,  are  moved  by  hand.  Suitable  sets  of  dies  and  mandrels, 
and  corresponding  moulds  are  required  to  shape  and  finish  the 
several  articles  manufactured  by  the  process. 
CPrinted,  l(k2.   Drawing.] 

A.D.  1865,  January  19.— N°  166. 

HICKS,  William  Cleveland. — ^This  invention,  relating  to 
steam  engines,  consists  in  a  novel  arrangement  of  four  single- 
acting  cylinders,  and  in  the  construction  of  the  pistons,  which 
also  act  as  valves  for  the  distribution  of  the  steam ;  and,  although 
the  ordinary  valve  gear  and  steam  chests  are  dispensed  with,  all 
the  principles  of  the  operation  of  ordinary  slide  valve  engines  are 
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retained.  The  four  cylinders  are  rectangularly  disposed  on  one 
plane  to  act  upon  a  central  crank.  The  pistons  are  cylindrical  of 
the  trunk  order^  recessed  to  receive  the  connecting  rods  which 
are  jointed  therein ;  the  free  ends  of  the  rods  abut  against  the 
crank  pin.  No  couplings  are  used^  the  ends  being  kept  in  po- 
sition by  a  ring  as  they  oscillate  with  the  sweep  of  the  crank. 
An  ordinary  slide  valve  to  start  and  stop  the  engine^  is  used  to 
admit  the  steam  into  the  several  passages  in  communication  with 
the  cylinders,  in  the  sides  of  which  those  to  induct  the  steam  are 
situated.  The  pistons  are  acted  upon  in  succession  in  the 
direction  of  the  crank,  the  steam  being  admitted  to  the  cylinder 
about  to  commence  its  inward  stroke,  by  the  uncovering  of  its 
induction  port  at  a  certain  part  of  the  inward  movement,  by  the 
preceding  piston,  when  the  steam  passage  in  the  piston  about  to 
be  acted  upon  is  coincident  with  the  induction  port.  The  exhaust 
from  each  cylinder  is  managed  by  a  similar  arrangement  of  the 
valve-acting  pistons.  The  disposition  of  the  cylinders  may  be 
modified,  and  other  fluid  used  for  the  motive  power.  The  engine 
may  also  be  used  as  a  pump. 
EPrinted,  1«.  Sd.  Dnwings.] 


A.D.  1865,  January  19.— N»  167. 

DURHAM,  Thomas  Charles. — (Provisional  protection  only,) — 
This  invention,  relating  to  locomotive  and  other  steam  engines, 
consists  in  the  employment,  in  one  cylinder,  of  two  pistons  with 
separate  piston  rods.  These  rods  reciprocate  motion  upon  a 
duplex  crank  arm  attached  to  the  axis  of  a  wheel.  The  cylinder, 
which  is  double  the  length  of  the  stroke,  is  parallel  throughout. 
The  piston,  which  works  in  the  front  end  of  the  cylinder,  has  a 
hollow  piston  rod,  through  which  the  solid  rod  of  the  other 
piston  is  fitted  to  slide.  The  hollow  rod  carries  a  cross  head,  to 
which  two  side  connecting  rods  are  jointed ;  these  rods  are  coupled 
to  the  outer  throws  of  the  duplex  crank  arm ;  the  solid  piston 
rod  acts  upon  the  central  throw  by  means  of  a  single  connecting 
rod.  The  motions  of  the  pistons  are  simultaneous  in  opposite 
directions,  the  erank  throw  pins  being  diametrally  in  a  line  with 
the  axis.  The  steam  is  admitted  alternately  between  the  pistons 
and  to  the  cylinder  ends,  one  piston  performing  its  up  stroke, 
whilst  the  other  performs  its  down  stroke,  and  vice  vera&. 
ZPrinted  8d,   Bmwbiff,] 
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A.D.  1865,  January  20.— N»  173. 
HEWES,  John. — This  invention,  relating  to  puddling,  heatings 
and  reverberatory  furnaces,  is  also  applicable  to  the  furnaces  of 
steam  boilers  of  the  stationary  class,  in  reference  to  which,  its 
adaptation  to  the  furnace  of  a  horizontal  cylindrical  boiler  with 
hemispherical  ends,  is  shown  and  described. 

The  furnace  is  built  of  brick  or  other  suitable  material,  with 
a  range  of  fire-bars  slightly  inclining  upwards  from  the  front, 
and  an  ordinary  ash-pit  below.  A  horizontal  reverberatory  arch 
is  built  immediately  over  the  fire,  and  reaches  from  the  front  to 
the  back  of  the  furnace,  which  rises  at  an  angle  of  about  45^, 
and  forms  a  passage  at  the  end  of  the  arch,  wherethrough  the 
flaming  products  of  combustion  pass  incliningly  upwards  in  the 
direction  of  the  back  of  the  boiler  into  a  heat  chamber,  the  Walls 
of  which  inclose  all  the  heating  surface  of  the  boiler,  and  form 
the  side  flues. 

The  flamiog  hot  draught  is  driven  from  the  back  to  the  front 
end  of  the  boiler  over  the  arch,  where  a  current  of  air,  regulated 
by  a  damper  valve,  is  admitted.  The  exit  flue  near  the  front 
communicates  with  the  chimney,  wherein  there  is  a  damper  valve 
for  the  purpose  of  regulating  the  draught. 

The  reverberatory  arch  is  employed  in  the  construction  of 
puddling,  and  other  heating  furnaces,  of  which  two  modifications 
are  shown  and  described. 
^Printed*  1«.  2(2.   Drawings.] 

A.D.  1866,  January  20.— N»  181, 

NEWTON,  William  Edward. — {A  communication  from  Charles 

Michel  NUlus,  Ernest  Ferdinand  Nilltts,  Albert  Emmanuel  Nillus, 

and  Jean  Joseph  Manlius  Crouv^s,^ — {Provisional  protection  only,) 

— ^Thifl  invention  relates  to    steam  hammers  and  pile  drivers 

worked  by  steam  or  other  power.    The  hanmier  earner,  which  is 

himg  on  the  bottom  of  the  piston  rod,  is  made  hollow  and  sur* 

rounds  the  steam  cylinder.    Its  interior  communicates  with  the 

atmosphere  by  means  of  two  or  more  openings,  corresponding  in 

height  to  neajrly  one-half  the  stroke  of  the  piston.    The  air  con- 

d  in  the  hollow  carrier  is  compressed  on  the  ascent  of  the 

and  a  vacuum  is^prevented  after  its  expansion  by  the  ad- 

of  air  through  the  openings.    The  air  may  be  entirely 

wed  by  the  use  of  a  suitable  piston  in  the  lower  part  of  the 
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qrlmder,  and  its  dDstion  employed  for  driving  the  hammer  back. 
This  is  an  advantageous  arrangement  for  pile  driving  apparatus. 
Any  accumulation  of  water  is  driven  off  by  the  cushion  of  air 
through  a  pipe  before  the  carrier  has  readied  the  end  of  the 
stroke.  When  the  compressed  air  is  utilized  as  described,  a 
valve  is  adapted  so  as  not  to  allow  the  pressure  to  become  superior 
to  the  pressure  in  the  steam  cylinder,  either  by  applying  it  upon 
the  TiMnTiiPr  carrier,  or  outside,  in  order  to  avoid  vibrations,  com* 
munication  being  established  by  means  of  a  flexible  tube. 

A  vertical  fidl  is  ensured  for  the  hanuner  by  means  of  grooves 
in  the  carrier,  which  are  adapted  to  guides  in  the  framing. 
CFrixited.4d:   NoDnwings.] 

AJ>.  1865,  January  21.— N«  183. 

LESTER,  Thomas. — ^This  invention,  relating  to  steam  engines* 
oonmsts,  1st,  in  increasing  the  size  of  the  induction  passages, 
whidi  are  so  extended  in  width,  as  nearly  to  equal  the  internal 
diameter  ci  the  cylinder.    2nd.  Tlie  connected  end  of  the  slide 
valve  vod,  is  fitted  with  or  made  in  the  form  of  a  ring,  to  rotate 
within  which,  is  a  transverse  hollow  axis,  which  contains  a  trans- 
verse shaft,  the  revolutions  of  which  are  coincident  in  time  with 
the  crank  shaft  by  which  it  is  driven.    ^  Between  the  inner  and 
"  outer  diameters  of  the  ring  there  is  sufficient  depth  of  metal  or 
"  space  to  form  thereon  or  affix  thereto  [cam  studs  or  projections 
"  with  inclined  curved  surfaces  on  each  side  of  the  said  ring, 
one  stud  beii^  at  the  top  and  the  other  at  the  bottom  of  the 
ring.    The  end  of  the  before-mentioned  rotating  axis  or  short 
shaft  which  rotates  within  this  ring  carries  one  cam  or  tappet 
''  on  each  side,  which  as  this  shaft  rotates  come  into  contact  with 
^'  the  inclined  curved  snrfieu»s  of  the  ring  studs  at  the  top  and 
'*  bottom^  and  thus  very  rapidly  raise  and  lower  or  move  the  ring 
'^  and  valve  rod  up  and  down,  the  latter  being  stationary  until 
^'  the  piston  in  the  cylinder  arrives  very  close  to  the  end  of  the 
stroke  each  way.    Hie  axis  which  carries  the  rotating  cams  is 
made  ol  suffident  length  to  allow  one  of  the  cams  to  dear  the 
''  studs  on  one  side  of  the  ring  while  the  other  cam  is  rotating  in 
contact  witiii  t^e  studs  on  the  opposite  side  of  the  ring.    The 
axb  slides  upon  its  shaft  upon  a  feather  and  is  moved  laterallj 
by  a  lever,  so  that  the  valve  can  be  actuated  by  the  cam  and 
studs  OB  dther  aide,  their  contact  on  t\ie  ii^t  ^Yni%^^\«^ 
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in  one  direction  and  on  the  left  in  the  opposite  direction,  the 
simple  movement  of  the  lever  to  the  right  or  left  heing  all  that 
is  required  to  reverse  the  engine." 
[Printed,  10(;.   Drawing.] 

A.D.  1865,  January  26.— N«  217. 

PATON,  William. — {Provisional  protection  only,) — ^The  ohject 
of  this  invention  is  the  production  of  a  filamentous  packing 
which  can  he  modified  to  suit  steam  joints,  stuffing  boxes, 
pistons,  or  for  other  like  uses.  In  making  the  packing  for  a 
circular  steam  joint,  for  example,  a  tube  formed  by  plaiting  flax 
or  other  suitable  yams  or  threads  is  cut  to  a  length  about 
double  that  of  the  ring  for  the  joint  when  opened.  This  tube 
is  doubled  over  upon  itself  so  that  the  loose  yam  ends  are 
turned  inside ;  this  being  done  with  both  ends  of  the  tube,  so 
^'  that  the  two  sets  of  loose  ends  meet  each  other.  The  outer 
butt  ends  formed  by  this  means  are  then  stitched  together,  and 
the  packing  is  worked  into  the  form  of  a  flat  ring,  and  is  satu- 
rated with  red  lead  or  other  substance  suitable  for  making  the 
joint  tight.  This  packing  may  of  course  be  made  square,  or 
of  other  forms,  according  to  the  shape  of  the  steam  joint  to  be 
packed.  If  elastic  packing  for  stuffing  boxes,  pistons,  and  the 
like  is  wanted,  the  rings  of  plaited  yarns  formed  as  herein- 
before  described  (but  without  the  red  lead)  may  be  used,  or 
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*'  rubber  or  other  material  may  be  inserted  into  them  before 
''  stitching  the  butts  together,  to  increase  their  elasticity  or  bulk. 
*'  The  rings  may  also  be  covered  with  wire  gauze.'' 

[Printed,  4d,   No  Drawings.] 

A.D.  1865,  January  26.— N°  219. 

ABEL,  Charles  Denton. — {A  communication  from  Louis  Hip^ 
polyie   Courtois  Roubert,) — {Provisional  protection   only,) — This 
invention  relates  to  an  apparatus  for  preventing  deposits  in  steam 
boilers,  the  object  being  to  facilitate  the  introduction  into  the 
boiler,    of  chemical    and   other  fluid  compounds,  which  pre- 
vious to  their  admission  are  subjected  to  the  action  of  steam, 
apparatus  consists  of  a  closed  ppherical  or  other  formed 
disposed  above  the  boiler,  and  connected  thereto  at  bottom 
IS  of  a  pipe,  in  which  a  stop-cock  or  valve  is  interposed. 
!o  the  upper  part  of  the  vessel  is  opened  through  a  cock 
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or  valye,  superposed  upon  which  is  fixed  a  funnel  to  receive  the 
fluid  compound,  which,  idien  the  cock  is  opened  descends  into 
the  vessel,  expelling  the  air  contained  through  a  valve  at  the  top. 
Another  pipe,  provided  with  a  stop  cock,  forms  a  steam  commu- 
nication between  the  upper  part  of  the  vessel  and  the  steam  space 
of  the  boiler.  When  the  vessel  is  filled,  the  communication  with 
the  funnel  is  closed  and  the  small  steam  pipe  opened,  which 
admits  steam  from  the  boiler  to  the  upper  part  of  the  vessel. 
After  the  heat  of  the  steam  has  had  a  due  effect  upon  the  fluid 
compound,  it,  when  the  bottom  cock  is  opened,  sinks  down  the 
lower  pipe  into  the  boiler,  the  steam  pressure  in  the  boiler  and 
vessel  being  in  equilibrio. 
[Printed,  4£i.   No  Drawings.] 

A.D.  1866,  January  27.— N«  243. 

TWIBILL,  Joseph. — This  invention  relates  to  that  class  of 
steam  generators  or  boilers,  which  are  composed  of  separate 
chambers,  pipes,  tubes,  or  cylinders,  so  jointed  together,  and  in- 
closed by  the  furnace  walls,  that  a  continuous  water  current 
circulates  through  all  the  different  parts  of  the  apparatus. 

The  first  modification  described  consists  of  an  arrangement  of 
a  series  of  tubes  inclining  from  each  side  of  the  furnace,  so  as  to 
meet  over  the  centre  and  form  a  triangular  shaped  chamber  above 
the  fire.    The  lower  ends  of  these  tubes  are  set,  at  a  suitable 
angle,  into  longitudinal  pipes,  horizontally  disposed  along  the 
sides  of  the  furnace,  and  the  upper  ends  of  both  series  are  set 
into  a  pipe  directly  over  the  centre  of  the  furnace,  which  is  in- 
closed by  a  sloping  roof  of  tile  or  brickwork.    The  flaming  pro- 
ducts of  combustion  affcer  playing  all  over  the  the  surface  of 
these  inclining  tubes,  pass  into  a  main  heating  chamber,  which 
is  covered  in  and  contains  several  series  of  tubes,  inclining  at  an 
angle  in  parallel  rows,  one  series  above  another.    All  the  tubes  in 
a  series  communicate  by  means  of  longitudinal  pipes,  into  which 
the  ends  of  the  tubes  are  respectively  set,  and  all  the  longitudinal 
pipes  communicate  by  means  of  other  pipes,  which  are  open  to 
the  furnace  tubes  in  one  direction,  and  communicate  with  a 
cylindrical  vessel  above,  wherein  the   working  water    level  is 
established,  all  the  tubes  and  junction  pipes  being  filled  with 
water,  which  is  constantly  circulating  through  them.    Above  the 
cylindrical  vessel  is  another  of  the  same  form  which  constit\Ltci& 
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the  steam  chamber,  and  is  fitted  with  the  usual  appliances  of 
gauges  and  valves  ;  thence  through  suitable  pipes  the  steam  is 
carried  off  for  use. 

Several  modifications,  differing  mainly  in  the  manner  of  dis- 
posing and  arranging  the  heating  tubes  and  details,  are  shown 
and  described. 

[Printed,  1«.  10<2.    Drawings.]      : 

A.D.  1866,  January  30.— N»  260. 

DA  VIES,  George. — {A  communication  from  Pierre  Jean  Lacoste.) 
— {Provisional  protection  only.) — ^This  invention  relates  to  the 
induction  steam  ways  of  steam  engines,  which  are  made  as  short 
as  possible,  in  order  to  avoid  condensation.  '*  The  steam  which 
actuates  the  piston  passes  directly  from,  the  boiler  to  a  circular 
slide  valve,  which  presents  only  one  direct  opening.  The 
steam  is  not  divided  by  a  throttle  valve,  nor  by  the  large  extent 
of  the  valve  box,  as  occurs  in  ordinary  engines.  The  cylinder 
^'  has  no  ends,  but  is  provided  with  two  pistons  and  a  partition 
in  the  centre  of  its  length,  and  the  steam  is  admitted  direct 
into  one  or  other  of  the  compartments  thus  formed,  that  is  to 
say,  there  are  no  steam  passages.  The  stuffing  boxes  of  the 
piston  rods  are  dispensed  with,  and  it  is  very  easy  to  remedy 
any  leakage  of  the  pistons  because  it  will  be  perceived  imme- 
diately, and  a  handy  workman  might  even  rectify  the  same 
"  while  the  engine  is  in  motion  by  simply  turning  two  screws, 
"  the  heads  of  which  project,  and  which  screws  serve  to  expand 
'^  the  packing.  The  system  of  the  governor  applied  to  the  engine 
"  also  gives  good  results." 
[Printed,  4d.    No  Drawings.] 

A.p.  1865,  January  31.— N°  271. 

HENRY,  Michael. — {A  communication  from  Augusts  Bemier 

and  Hyppolite  Lords  Godard  Desmarest,) — "  This  invention  refers 

to  engines,  carriages,  and  machinery  to  be  propelled  on  land, 

such  as  locomotives,  traction  engines,  portable  engines,  steam 

*'  cultivators^  and  similar  apparatus.    Heretofore  such  apparatus 

ve  been  propelled  by  applying  power  to  the  wheels  on  which 

nin,  whereas  according  to  the  present  invention  the  pro« 

a  of  the  engine,  carriage,  machine,  or  apparatus  is  effected 

DS  of  levers,  legs,  or  feet  which  have  an  alternating  or 
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rising  and  iUling  motion  imparted  to  them  by  steam  or  other 
power^  and  are  so  fitted  and  worked  that  at  their  down  stroke 
they  apply  their  lower  ends  against  the  ground  or  surface  to  be 
"  travelled  over,  and  thereby  move  the  apparatus  in  the  required 
'^  direction.  These  levers,  legs,  or  feet  work  in  a  manner  some- 
'^  what  similar  to  the  propulsive  action  of  the  legs  of  a  horse  ; 
"  they  may  be  jointed  and  curved  or  inclined  as  required."  The 
legs,  of  which  there  are  two  sets  for  motion  in  either  direction^ 
are  respectively  worked  by  crank  shafts,  one  set  being  raised 
whilst  the  other  set  operates. 
[Printed,  8<I.    Drawing.] 

A.D.  1865,  January  31.— N«  273.    (♦  ♦) 

FLETCHER,  Joseph,  and  HAMER,  Danibl.— (Prowstona/ 
protection  only,) — "  The  application  of  hydro-electricity  to  steam 
^  for  the  purpose  of  increasing  its  expansion  and  power,  and  the 
^  macfaineiy  or  apparatus  connected  therewith,  and  also  the 
'*  application  of  galvano  or  finctional  electricity  for  the  same 
**  purpose.*' 


€€ 


In  one  arrangement  for  tiie  application  of  hydro-electricity  in 
"  connection  with  steam  for  working  steam  engines,  we  place 
"  between  the  cylinder  and  boiler  a  steam  chest  divided  by  a 
"  partition  into  two  compartments,  and  form  in  the  partition  a 
"  number  of  holes,  in  each  of  which  is  placed  a  tube  of  iron. 
The  steam  from  the  boiler  passes  from  the  first  compartment 
through  these  tubes,  and  comes  in  contact  with  steel  points  on 
a  number  of  insulated  steel  bars  in  the  second  compartment, 
the  effect  of  which  is  to  set  free  a  quantity  of  electricity  which 
combines  with  and  expands  the  steam  as  it  is  passing  onwards 
to  the  valve  box  and  cylinder  of  the  engine.  After  this  combi- 
nation of  steam  and  electricity  has  passed  through  the  cylinder 
it  is  exhausted  through  a  number  of  tubes  into  a  pipe  or  cham- 
ber in  which  there  are  steel  points  and  insulated  steel  bars  for 
setting  free  more  electricity,  -which  is  returned  by  conducting 
wires  to  the  before-mentioned  steam  chest,  and  combines  with 
the  next  supply  of  steam  and  the  electricity  evolved  therefrom, 
and  then  the  combination  with  encreased  power  passes  to  the 
"  cylinder,  and  from  thence  to  the  exhaust  with  its  tubes,  points^ 
"  and  bars,  from  which  the  electricity  is  again  returned  to  the 
"  steam  chest,  and  so  on  continuajly,  thereby  obtaining  an 
*^  encrease  of  power," 
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"When  desired,  instead  of   employing  hydro-electricity,   we 
**  combine  the  electricity  evolved  from  galvanic  batteries  or  from 
"  the  ordinary  friction  machines  with  the  supply  and  exhaust 
'*  steam,  and  thereby  obtain  an  encrease  of  power." 
[Printed,  6d.    Drawing.] 

A.D.  1865,  January  31.— N°  274. 
COLQUHOUN,  EwiNG  Pye,  and  FERRIS,  John  Pardoe.— 
This  invention  relates  to  lubricating  apparatus  for  steam  engine 
purposes,  which  acts  by  condensation,  and  only  when  under  steam 
pressure.  ''  The  body  of  the  lubricator  contains  a  chamber  for 
the  reception  of  oil ;  passing  through  this  chamber  is  a  tube  or 
passage,  through  which  the  steam  travels,  and  condensing  falls 
into  and  among  the  oil,  which  is  thereby  displaced  and  forced 
"  down  the  tube  to  the  part  to  be  lubricated.  When  all  or  any 
portion  of  the  oil  has  been  consumed,  the  chamber  will  be 
found  to  contain  a  volume  of  water  equal  to  the  displacement 
of  oil ;  this  water,  which  naturally  falls  to  the  bottom,  can  be 
released  by  the  screw  tap  at  the  lower  part  of  the  lubricator. 
The  upper  portion  of  the  lubricator  is  furnished  with  a  cock, 
so  arranged  that  the  oil  chamber  can  be  readily  filled  or  so 
adjusted  as  to  dispense  a  greater  or  less  quantity  of  oil^  or 
"  suspend  lubrication  entirely." 
[Printed,  6<2.    Drawing.] 

A.D.  1865,  February  3.— N»  305. 

WESTERBY,  John. — (Provisional  protection  only,) — ^This  in- 
vention relates  to  apparatus  for  preventing  the  explosion  of  steam 
boilers,  and  in  so  fixing  such  apparatus  within  the  boiler,  that  it 
cannot  be  tampered  or  improperly  interfered  with.  An  opening 
is  made  in  the  upper  part  of  the  boiler  to  communicate  with  one 
end  of  an  elbow  pipe  fixed  inside,  which  pipe  at  the  other  end  b 
closed  by  a  double  equilibrium  valve.  This  valve  is  attached  to 
a  lever^  which  at  one  end  is,  by  means  of  a  rod,  connected  to  a 
submerged  floaty  and  at  the  other  to  a  counterbalance  weight,  the 
point  of  attachment  of  the  valve  rod  being  between  the  fulcrum 
and  the  float  rod,  in  order  that  when  the  water  level  sinks,  the 
valve  may  be  opened  by  the  descent  of  the  float.  The  escape  pipe 
which  covers  the  opening  may  be  carried  up  to  any  convenient 
height.  No  alarm  whistle  is  required. 
[Printed,  4d,   No  Drawings.] 
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A.D.  1865,  February  4.— N°  311. 

HILLS,  Frank  Clark b. — ^This  invention  relates  to  effecting 
the  combustion  of  coal  in  steam  boiler  and  other  furnaces^  and 
of  gas  hj  gas  burners,  by  means  of  heated  air,  instead  of  employ- 
ing the  atmosphere  at  its  ordinary  temperature,  the  air  necessary  to 
support  combustion  being  heated  during  its  passage  to  the  ash- 
pan,  or  gas  burner,  by  that  which  is  in  most  cases  waste  heat. 

As  applied  to  a  locomotive  steam  engine,  the  smoke  box  should 
be  enlarged,  and  the  boiler  tubes  elongated,  so  as  to  project 
through  the  tube  plate  into  the  smoke  box,  wherein,  inclosing  the 
projecting  tubes,  is  a  chamber  formed  by  a  second  tube  plate 
which  receives  the  ends  of  the  tubes.  Into  this  chamber  the  air 
is  admitted  from  above,  is  heated  whilst  passing  amongst  the 
tube  ends,  and  is  drawn  downward  through  a  passage  under  the 
boiler  into  the  ash-pit,  which  is  otherwise  closed.  A  little  water 
may  be  admitted  to  the  ash-pit  to  cool  the  fire-bars,  which  are 
V  shaped*  and  filled  with  fire-clay,  or  instead  of  water,  a  jet  of 
waste  steam  may  be  introduced  into  the  ash-pit.  The  blast  pipe 
is  arranged  in  the  smoke  box  as  usual.  A  modification  of  the 
smoke  box  arrangements  is  shown  and  described. 

When  the  invention  is  applied  in  the  construction  of  stoves,  the 
air  introduced  under  the  friel  comes  through  an  outer  casing 
which  surroimds  the  stove  and  forms  the  ash  pan. 

The  air  which  supports  the  combustion  of  jets  of  gas  from  gas 
burners  is  by  means  of  two  concentric  glasses,  heated  whilst  pass- 
ing upwards  into  the  flame,  no  other  air  being  admitted  firom 
beneath  the  burner.  The  inside  glass  should  be  considerably 
higher  than  the  outside  one,  which  should  be  of  such  diameter 
as  to  leave  a  smaU  annular  space  between. 
[Printed.  1«4<2.    Dnvingt.] 

A.D.  1865,  February  6.— N»  331. 

WATTS,  John  Isaac.  —  {Provisional  protection  only,) — ^This 
invention  relating  to  apparatus  to  be  worked  by  compressed  air 
for  obtaining  motive  power,  consists  in  the  employment  of  two 
cylinders  of  equal  size,  one  serving  as  the  working  cylinder,  and 
the  other  to  compress  the  atmosphere,  which  passes  thence  into 
two  receivers,  interposed  between  the  two  cylinders,  and  com- 
municating respectively  with  the  ends  of  the  working  cylinder 
through  suitabie  paaaagea  governed  by  BM<b  ot  c^<»  ^li^^ 
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actuated  by  an  eccentric  on  the  crank  shaft.  '*  The  working  piston 
rod  slides  freely  during  a  portion  of  its  stroke  through  u 
reciprocating  guide  block,  which  is  connected  by  a  connecting 
rod  to  a  crank  on  the  main  driving  shafts  the  throw  of  such 
crank  being  about  three  times  greater  than  the  stroke  of  the 
piston.  A  second  crank  of  the  same  throw  as  the  first,  and  at 
right  angles  thereto,  is  also  formed  upon  the  main  shaft,  which 
crank  gives  motion  by  means  of  a  connecting  rod  to  the  longer 
end  of  a  horizontal  lever,  the  shorter  end  of  which  lever  is 
connected  to  the  compressing  piston.'*  The  crank  only  at  the 
commencement  of  each  stroke  is  acted  upon  by  the  working 
piston,  by  means  of  two  fixed  stops  on  the  piston  rod,  the 
remainder  of  the  throw  of  the  crank  being  effected  by  the  mo- 
mentum of  a  large  fly  wheel  fixed  on  the  shaft,  the  guide  block 
meantime  sliding  along  the  piston  rod  between  the  fixed  stops. 
In  starting  this  engine  an  air  pump  is  employed  for  charging 
the  receivers  with  air  at  a  sufficient  pressure  to  start  the  piston 
of  the  working  cylinder ;  but  so  soon  as  this  piston  begins  to 
move  it  transmits  motion  through  the  main  shaft  and  hori- 
zontal lever  to  the  piston  of  the  air  compressing  cylinder,  which 
thenceforth  *'  is  expected  to  keep  up  the  supply  of  compressed 
air  requisite  to  work  the  engine. 
[Printed,  id.    No  Drawings.3 

A.D.  1865,  Februajy  7.— N»  338. 

LUNGLEY,  Chables. — ^This  invention  of  "improvements  in 
^  steam  engines  "  applies  to  those  engines  which  (as  stated  by 
*^  the  inventor)  "  are  in  part  worked  at  high  pressure,  and  are 
"  fixed  to  the  boiler  on  a  separate  bed  plate,  and  with  a  con- 
"  denser  attached  so  as  to  constitute  part  of  the  bed  plate,  the 
"  shaft  being  sohd  so  as  to  form  the  excentrics  for  working  the 
"  air  pumps  and  such  other  parts  of  the  engines  as  may  be 
'*  required.  I  forge  the  intermediate  or  other  parts  of  the  shaft 
'^  of  oscillating  and  other  engines  with  solid  excentrics  on  the 
"  shaft,  and  thus  do  away  with  the  expense  and  risk  of  cranks  on 
^*  shafts.  This  is  applicable  to  all  kinds  of  engines,  and  is  in- 
*'  tended  to  dispense  with  the  cranks,  which  are  so  liable  to 
"  break ;  I  also  work  the  air  pumps  from  the  piston  rod,  and 
^'  supply  the  boiler  direct  from  the  condenser,  thereby  diminishing 
'^  aU  the  ibefore-named  working  parts  and  simplifying  the  general 
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working  of  the  engines.  For  this  purpose  I  fit  a  cross  head  to 
the  end  of  the  connecting  rod  extending  to  the  outside  of  the 
guides^  and  to  this  I  attach  the  air  pump  on  one  side,  and  the 
circulating  pump  on  the  other.  The  air  pump  in  this  case  acts 
as  a  feed  pump,  and  pumps  direct  from  the  condenser  to  the 
"  boiler. 

(Tiinted,  8<Z.   Drawing.] 

A.D.  1865,  February  7— N^ 345. 

LAKE,  John. — This  invention  relates  to  steam  generators,  and 
more  particularly  to  stationary  boilers.  The  drawing  attached 
exhibits  a  horizontal  cylindrical  boiler,  with  steam  dome  and  four 
flue  tubes,  against  which  the  furnace,  which  is  rectangular  and 
formed  of  double  metal  casing,  is  fitted.  The  space  between  the 
inner  and  outer  casing  is  filled  with  water  in  communication  with 
tlie  water  in  the  boiler.  A  large  door  is  fitted  to  the  front  of  the 
furnace  for  the  purpose  of  clearing  deposit  out  of  the  flue  tubes, 
and  the  fire-door  is  fitted  beneath.  A  plug  valve  is  fitted  into 
the  back  end  of  each  flue  tube,  for  the  purpose  of  regulating  the 
air  draught,  and  more  or  less  confine  the  heated  gases  and  pro- 
ducts of  combustion  in  the  flues,  before  they  are  allowed  to  pass 
off  to  the  chimney.  The  furnace  casing  is  inclosed  in  brickwork, 
and  the  body  of  the  boiler,  which  rests  on  transverse  sleepers,  is 
enveloped  in  a  thick  coating  of  felted  or  other  non-heat-conduct- 
ing material.  Arrangements  are  made  for  opening  the  back  plug 
valves  from  the  front  by  means  of  a  lever  and  chains,  which  pass 
over  pulleys  and  are  connected  to  bell  crank  levers  which  carry 
the  valves. 

Modified  details  are  shown  and  described. 
[Printed,  lOd.   Drawing.] 

A.D.  1865,  February  10.— N«  375. 

RAMSBOTTOM,  JoHN.—The  object  of  this  invention,  relating 
to  machinery  for  rolling  and  hammering  metallic  substances,  is 
to  provide  against  such  accidents  as  the  fructure  of  the  "  breaking 
"  spindle,"  and  other  injury  to  the  machinery  when  the  strain 
upon  the  rolls  is  greater  than  the  driving  shaft  can  bear.  For 
this  purpose,  in  Ueu  of  the  "  breaking  spindle  "  other  apparatus 
is  employed,  respeciing  which  two  modifications  are  described. 
The  &nif  Mcta  hy  the  Motion  or  pressure  on  wood  \>\o^^  ^ys*^^^ 
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between  the  surfaces  of  a  metal  disc  and  a  plate,  which  are  brought 
together  by  bolts,  one  surface  being  fixed  upon  the  end  of  the 
driving  shaft,  and  the  other  upon  the  machine  axle.  The  second 
consists  in  attaching  the  driving  to  the  driven  part  of  the  appa- 
ratus  by  bolts,  which  yield  to  and  are  cut  through  transversely  by 
the  lateral  pressure  of  the  edges  of  the  holes  which  contain  them 
at  such  time,  when  the  strain  on  the  rolls  is  greater  than  the  bolts 
are  calculated  to  bear. 

The  invention  also  consists  in  supporting  the  hammer  blocks  of 
duplex  steam  hammers  on  toothed  sectors  or  rockers,  instead  of 
on  wheels  as  described  by  the  inventor  in  the  Specification  of  a 
prior  patent,  dated  April  13th,  1863,  No.  924,  in  order  that  the 
unequal  wear  caused  by  the  partial  imperfect  rotation  of  the 
wheels  at  each  stroke  of  the  hammer  may  be  prevented,  *'  for  it  is 
"•  evident  that  by  making  the  quantities  of  metal  above  and  below 
''  the  axle  in  the  inverse  proportion  to  the  quantities  of  motion 
"  of  the  parts,  the  momentum  of  the  sectors  will  be  in  a  great 
*'  measure  counteracted." 
[Printed,  %d.    Drawing.] 

A.D.  1865,  February  11.— N«  395. 

CASS,  John. — ^This  invention  relates  to  boilers,  furnaces,  and 
to  apparatus  for  regulating  the  flow  of  steam,  and  consists  of — 

1st.  Various  arrangements  in  furnaces  interior  to  boilers  which 
are  described  for  economizing  fuel,  reducing  wear  and  tear,  and — 

2nd.  For  supplying  heated  air  to  furnaces.  Hollow  fire-bars 
with  fluted,  grooved,  or  serrated  upper  surfaces  are  used  in  hori- 
zontal boilers  with  internal  furnaces.  The  atmosphere  enters 
through  an  aperture  under  the  front  end  of  each  bar,  and  passes 
out  of  the  rear  end  of  the  bar  into  a  hollow  bridge,  and  thence, 
through  perforations  in  its  upper  surface,  to  mingle  with  the 
flaming  products  of  combustion  in  the  flues.  The  dead  plate  in 
front  is  also  perforated  for  the  admission  of  air  into  the  furnace. 
The  direct  coiurse  of  the  fire  draught  in  the  tubular  flues  is  inter- 
rupted at  intervab  by  hollow  chambers,  having  conical  or  other 
formed  perforated  fronts,  through  which,  by  means  of  pipes 
arranged  in  various  ways  in  the  flues  and  spaces  of  the  boiler,  so 
as  to  communicate  with  the  atmosphere  externally  and  heat  it  in 
its  passage  through  them,  fresh  streams  of  air  are  admitted  to 
promote  combustion,  generate  heat,  and  prevent  smoke.  An  air 
pump  js  sometime»  eiBfiljajed,  to  force  tlieuatVaox^^thA  ^iyea. 
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and  also  to  dnmr  off  the  heat  and  vapour  from  the  exhaust  steam 
pipe  and  top  of  the  condenser,  and  force  them  into  the  boiler  and 
furnace.  The  side  flues  are  channelled  at  top,  so  as  to  cause  the 
fire  draught  to  take  an  upward  course  and  impinge  upon  the  sides 
of  the  boiler. 

Some  boilers  are  constructed  with  three  internal  flue  tubes,  and 
the  furnace  is  disposed  beneath.  The  hot  draughts  are  directed, 
first,  under  the  boiler  to  the  uptake  at  the  back,  returning 
through  the  lower  flue  to  the  front,  and  thence  back  to  the  chim- 
ney flue  through  the  two  upper  flue  tubes.  These  boilers  are 
supported  on  hollow  iron  legs  or  standards,  which  receive  the 
sedimentary  deposits. 

3rd.  BoUers  are  constructed  with  plates  of  sufficient  length  to 
extend  round  the  whole  circumference,  the  two  ends  nearly  meet- 
ing are  jump  jointed  and  rivetted  to  longitudinal  joint  plates,  and 
the  sides  are  jointed  in  the  same  way  and  rivetted  to  welded  joint 
rings  with  two  or  more  rows  of  rivets.  At  the  top  of  the  back 
flue  of  one  boiler,  or  across  the  back  flues  of  a  range  of  boilers 
a  water  cistern  is  disposed,  and  the  water  therein  becoming  heated 
is  used  for  feed  water.  Other  modifications  in  the  construction 
of  steam  boilers  are  shown  and  described. 

4th.  For  regulating  the  flow  of  steam  or  reducing  its  pressure, 
a  box  or  chamber  divided  by  a  horizontal  partition  into  two  com- 
partments is  employed,  and  by  means  of  pipes  one  compartment 
is  put  into  communication  with  the  boiler,  and  the  other  with  the 
engine.  Through  the  partition  there  are  two  openings  which  are 
closed  by  two  valves,  one  on  each  side,  so  that  the  two  act  together 
as  an  equilibrium  valve.  The  valve  spindles  respectively  are  con- 
nected to  the  opposite  ends  of  an  equally  balanced  lever,  one  end 
of  the  lever  being  also  connected  to  the  rod  of  a  piston  working 
in  a  small  inverted  cylinder  fixed  on  the  top  of  the  valve  chamber ; 
the  valve  attached  to  that  end  of  the  lever  being  weighted  to  the 
reduced  pressure  required. 

When  employed  to  regulate  the  speed  of  a  steam  engine,  the 
smaU  piston  rod  is,  by  means  of  suitable  appliances,  acted  upon 
by  the  governor. 

[Printed,  Za,  4(f.    Drawings.] 

A.D.  1865,  February  13.— No  401. 
THOMSON,  Robert  William. — This  invention  relates  to 
vertical  steam  boilers,  and  is  contamed  wV\ibm  ^  c^^^<;»i2L^€^. 
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A  central  Aimaoe  covered  in  by  an  annular  tube  plate  occupies 
about  two-thirds  the  height  of  the  boiler.  The  lower  ends  of  a 
circular  series  of  vertical  tubes  are  set  into  and  rise  from  the  tube 
plate  through  the  water  and  steam  space  above,  and  open  into  the 
uptake  through  the  top  of  the  boiler.  A  large  spherical  vessel 
occupies  the  upper  central  space  in  the  furnace,  and  closes  the 
central  opening  in  the  annular  plate,  around  the  inner  rim  of 
which  the  upper  part  or  edge  of  the  vessel  is  rivetted.  The  annular 
space  leffc  between  the  bulk  of  the  spherical  vessel  and  the  furnace 
sides  is  very  narrow,  so  that  after  the  flaming  gases  have  passed 
under  the  lower  half  of  the  vessel,  and  the  lower  part  of  the 
furnace  sides,  they  are  caused  to  impinge  more  intimately  upon 
the  metallic  surfaces  while  passing  up  through  the  narrow  space 
towards  and  through  the  vertical  tubes  to  the  uptake  above.  A 
proper  circulation  is  kept  up  in  the  vessel  by  means  of  a  pipe, 
which  forms  a  commimication  between  the  lower  water  space  of 
the  boiler  and  the  bottom  of  the  vessel.  The  invention  is  more 
particularly  applicable  to  steam  boilers  of  comparatively  small 
size. 

[Printed,  8(2.   Drawing.] 

A.D.  1865,  February  14.— N«  410. 

GRESHAM,  Jambs.— This  invention  is  applicable  to  ''  GifPard's 
'^  Iigector"  and  similar  apparatus  in  use  for  feeding  steam 
boilers,  and  raising  and  forcing  fluids.  By  its  aid  the  necessity, 
when  the  feed  water  is  more  than  Ave  feet  below  the  apparatus, 
for  charging  the  suction  pipe  and  keeping  it  supplied  imtil  the 
injector  begins  to  operate,  is  removed. 

Ist.  It  "  consists  in  arranging  charging  apparatus  so  as  to  over- 
come the  difficulties  above  referred  to  by  causing  the  charging 
supply  to  descend  and  enter  at  the  lowest  point  of  the  suction 
pipe  above  the  foot  valve ;  by  this  means  upward  motion  is  given 
to  the  entire  column  of  water  in  the  suction  pipe,  consequently 
there  is  no  tendency  to  break  the  continuity  of  the  jet  in  the 
''  sudden  efiPort  to  impart  motion  to  the  column  of  water  in  the 
**  suction  pipe  when  the  charging  supply  is  cut  off,  as  is  the  case 
"  in  the  charging  arrangement  hitherto  used." 

2nd.  "  Relates  to  a  method  of  charging  the  injector  by  drawing 
"  the  feed  water  or  liquid  up  the  suction  pipe  of  the  injector 
'*  suMdentiy  high  to  enable  the  injector  to  start  into  operation,  at 
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"  -wliich  time  tbe  action  of  this'  apparatus  is'  dispensed  with ;  and 
^  this  part  h^toj  invention  consists  in  creating  a  partial  vacunm 
by  means  of  a  steam  or  other  fluid  jet  or  current ;  the  chamber 
in  which  the  partial  yacuum  is  formed  being  brought  intooom« 
xnonicatian  with  the  feed  or  suction  pipe  of  the  injector.  The 
manner  in  which  I  prefer  to  carry  this  part  of  my  invention 
into  effect  is  by  surrounding  a  branch  pipe  from  the  overflow 
cavity  of  the  injector  with  a  larger  pipe  or  funnel,  and  arrang- 
ing an  annular  space  between  the  outside  of  one  and  the  inside 
^  of  the  other  pipe  for  the  steam  or  other  jet.  ...  In  working  an 
*'  injector  having  this  apparatus  applied  thereto  or  combined 
'*  therewith  the  jet  for  lifting  the  feed  is  first  turned  on,  then  the 
*'  iijector  is  brought  into  operation  in  the  usual  manner,  and 
*^  when  this  has  been  accomplished  the  lifting  jet  is  turned  olt^ 
*'  and  the  ii^ector  continues  to  work." 
CPrintocUlOdL   Dnwing.] 

A.D.  1865,  February  14.— N«  415. 

BATHO,  WiUiiAM  FoTHSROiLL. — ^This  invention  relates  to 
expansion  gear  for  steam  engines,  the  object  of  which,  it  is  stated, 
is  the  ready  adjustment  of  the  slide  or  valve  for  cutting  off  the 
steam  firom  the  cylinder  according  to  the  requirements  of  the 
load  whilst  the  engine  is  working.  For  this  purpose  I  employ  a 
loose  eccentric  carrying  a  short  shaft,  having  cut  on  it  a  worm 
working  in  a  worm  wheel  keyed  on  the  crank  shaft  of  the 
engine.  To  the  said  short  shaft  is  fixed  a  spur  wheel  or  pinion 
gearing  into  another  spur  wheel  or  pinion  fixed  on  an  inter- 
'^  mediate  shaft  which  carries  a  bevil  pinion  gearing  into  two 
"  bevil  wheels,  one  loose  on  the  crank  shaft  and  the  other  loose 
"  on  the  boss  of  the  eccentric."  "  The  operation  of  holding  the 
'*  bevil  wheels  may  be  effected  by  suitable  hand  gearing  so  as  to 
'^  cut  off  the  admission  of  steam  to  the  cylinder  at  any  part  of 
the  stroke  of  the  piston,  or  the  governor  may  be  made  to  ope- 
rate on  this  apparatus  by  means  of  fricton  brakes  or  otherwise, 
in  order  to  regulate  the  admission  of  steam  to  the  cylinder 
*'  according  to  the  load  on  the  engine." 
[Printed,  8(2.    Drawing.] 

A.D.  1865,  February  16.— No  443. 
WILSON,  Edward  Brown.— This  invention,  relating  to  the 
constmetk)!n  of  famacea,  is   sapplementaiy  \iO  ioxcv^t  \j^iwsE^ 
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Patent  gr&nted  to  this  uxTcnttir,  beu*ii£  has  'Jcnbcri.  Iit£3« 
No.  2425.  Since  chat  tizne  die  luvomr  oas  iiacavczetx  Thac  cie 
efficiencT  of  famaces  is  cooaideEablT  izusaued  'vr  ^ajtmunc  s 
l<Hig  inclining  bank  or  sozfSue  of  burning  ftuL  -wbemsx  'ate  -fwfTifwg 
gues  and  hot  prodncte  of  combcEsdon.  ar?  nurrfrf  inoo  ime  itnes^ 
instead  of  the  short  loigth  or  snaH  area  g£  fire-bed  or  bufnirg 
surface  of  fuel  formerij  described. 

The  fuel  is  fed  into  the  fuznace,  which  is  kept  eunaaiulT  fiEed,. 
bj  means  of  a  hopper,  or  coTered  opecisg  mrimTng  upwards 
towards  the  front  ibovt  the  fire^bed,  and  die  sir  necesaarr  n> 
support  combustion  passes  down  thiotigh  die  fiiel  in  rcgizlased 
quantity.  The  bottom  of  the  furnace  is  formed  of  fire4mck,  and 
the  long  sloping  surikoe  whereon  the  foel  is  consumed  is  of  the 
same  material.  A  curved  deflector  of  refiaetorj  material  forms 
the  upper  side  of  the  fumsce  and  cunres  downward  towards  the 
bridge,  so  a«  to  Firing  the  mible  and  other  products  of  combus- 
sion  into  c^intact  with  the  incandescent  portion  of  the  fire-bed, 
and  also  form  an  aperture  of  a  suitable  nze  for  the  passage  of  the 
burning  gases  into  the  flues.  Openings  are  prorided  for  the 
instruments  ordinarily  in  use,  for  occasionallj  raising  and  loosen- 
ing or  breaking  up  the  mass  or  bed  of  fire,  and  for  clearing  out 
the  ashes.  Detailed  arrangements  for  applying  the  invention  to 
locomotive  and  Cornish  boilers,  and  to  puddling  and  other  fur- 
naces are  shown  and  described. 
[Printed,  U,  ^,   Jlrawirifpi.] 

A.I).  IHfiS,  February  18.— N* 468. 

JONES,  Jamkh  (iKAFTON. — ^This  invention  relates  to  the  con- 
applying  the  piston  rod 

^  .^^  ^ „  _.  „.  ^—  *^  beam  in  the  usual 

-«  manner,  the  steam  (r  Bbr  of  a  single  or  double 

acting  engine,  is  ma  ^HofM  with  the  beam ;  and 


the  piston  rod,  when  ^H^  eiigine«  is  connected 

with  a  weight  which  ^Horidng  of  the  engine  to 

}yt  moved  in  a  direof  b^Ht*^  ^  ^*  beam;  but 

-Then  a  double-aotu  ^^Ef''*'^  ^  piston  rod  is 

rmwd  to  psBS  ihroi  '  iflng  box  at  each  end 

^i  the  c^indETf  and  i  wrighti,  one  on  each 

nde  ui  dw  sa*  <i^  Amd  thai  the  steam 

saooU  be  a  bt  bMon  and  above  its 
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"  axis,  and  that  the  beam  Wyond  the  axis  should  be  formed  with 

"  a  track  suitable  for  receiving  a  weight,  and  it  is  desirable  that 

the  weight  or  wdghts  used  should  be  of  a  cylindrical  form,  and 

Caused  to  roll  or  revolve  when  moved  to  and  fro  on  the  track.'* 

^He  invention  is  capable  of  being  worked  by  compressed  air,  water, 

or^  other  fluid. 

CPrinted.  lOrf.    Drawing.] 

A.D.  1865,  February  18.— N»  473. 

'A'X-.XEYNE,  John  Gay  Newton. — This  invention  relates  to  the 
c^^xxstruction  of  puddling  furnaces,  and  to  generating  steam  in 
^^^ilers  by  means  of  the  heated  gases  and  products  of  combustion 
^^liich  issue  from  the  puddling  furnace  flue. 

Ist.  Constructing  puddling  furnaces  having  a  rotating  and 

*    Yemoveable  bed,  in  which  the  rotary  motion  of  the  bed  is 

obtained  by  means  of  a  revolving  table  beneath  the  bed,  on  a 

level  with,  or  above  or  below,  the  floor  of  the  mill." 

2nd.  ^*  Constructing  mechanical  puddling  apparatus,  in  which 

the  rabble  or  stirring  tool  is  carried  by  a  framing  separate  from 

'*  the  furnace,  and  arranged  either  stationary  or  moveable,  the 

'^  upper  portion  of  which  framing  carrying  the  rabble  receives  a 

*'  reciprocating  motion,  while  the  to-and-fro  motion  of  the  rabble 

*'  is  obtained  by  means  of  rocking  levers  or  cranks  carried  by  the 

"  said  framing.'* 

3rd.  '*  Puddling  apparatus  in  which  the  rabble  or  stirring  stool 
'*  is  carried  by  a  framing  or  carriage  receiving  a  rectilinear  reci- 
"  procating  motion  in  a  line  parallel  or  nearly  so  to  the  puddling 
"  furnace,  while  the  rabble  receives  a  to-and-fro  motion  at  right 
'*  an|^  to  that  of  the  framing  by  means  of  cranks  or  rocking 
"  levers  carried  by  the  framing." 

4th.  *^  Puddling  apparatus,  in  which  the  rabble  ...  is  carried 

^  by  a  framing  or  carriage  capable  of  receiving  a  rectilinear 

"^  to-and-fro  motion,  while  the  rabble  receives  both  a  rectilinear 

Ky  to-and-fro  motion  upon  the  framing  and  a  lateral  reciprocating 

j^'^^.aratey  motion,  either  together  with  the  upper  part  of  the  fram- 

"h  u^  ....  or  by  causing  the  bed  upon  which  the  framing 

'^^  moTes  to  vibrate  upon  an  axis." 

iRb.  ''  Combining  mechanical  puddling  apparatus,  in  which  the 
'  hPbible  .  .  .  has  a  rectilinear  to-and-fro  motion  imparted  to  it, 
prtth  puddling  furnaces  having  rotating  beds." 
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6th.  ''  Constructing  steam  boilers  for  utilizing  the  waste  heat 
'*  of  puddling  furnaces,  in  which  the  vertical  part  into  which  the 
'*  gases  issue  from  the  furnace  is  provided  ^dth  pendent  water 
''  tubes,  while  the  horizontal  part  is  constructed  with  fire-tubes 
**  similar  to  a  locomotive  boiler." 

7th.  Constructing  steam  boilers  for  utilizing  the  waste  heat 
from  puddling  furnaces  having  internal  flues  with  corrugated 
surfaces. 

Two  Letters  Patent  granted  respectively  to  Jacob  Perkins, 
July  2,  1831,  No.  6128,  and  to  W.  E.  Newton,  June  15,  1857,  No. 
1671,  are  referred  to.l 
[Printed,  2».    Drawings.] 

A.D.  1865,  February  21.— N°  485. 

SWANN,  John  Russell. — {Provisional  protection  only.) — ^This 
invention  relates  to  steam  engines.  Two  rotating  valves  are 
employed  at  each  end  of  the  cylinder,  one  for  the  induction,  and 
the  other  for  the  emission  of  the  steam.  *'  These  valves  are  hollow 
''  cones,  fitted  in  suitable  cases ;  each  cone  has  a  passage  through 
it  on  one  side,  and  there  is  a  corresponding  passage  in  the  case ; 
when  these  passages  are  brought  to  correspond  with  each  other, 
the  steam  passes  from  the  interior  of  the  cone  outwards  through 
'^  the  case.  The  valves  are  caused  to  revolve  continuously  in  one 
direction  by  spur  gear  or  otherwise.  From  the  exit  v^ves  the 
steam  passes  into  a  casing  which  surrounds  the  cylinder,  and 
thence  away ;  thus  the  cylinder  is  steam  jacketed."  The  top 
and  bottom  or  plates  of  the  piston  are  perforated  to  admit  steam, 
which  presses  divergently  at  the  back  or  inner  surface  of  the  two 
split  packing  rings,  whereby  they  are  expanded  and  caused  to 
press  against  the  sides  of  the  cylinder. 
[Printed,  4<2.   No  Drawings.] 

A.D.  1865,  Februaiy  22.— N«  493. 

HXJLLEY,  Jasper. — ^This  invention  relates  to  boilers  for  heating 
purposes,  and  for  generating  steam,  and  consists  in  so  forming 
boilers  to  be  used  for  heating  purposes  in  separate  sections  of  cast 
iron,  that  when  brought  together  and  the  joints  properly  caulked 
and  cemented,  suitable  flues  for  the  passage  of  the  fire  draught, 
imd  suitable  chambers  connected  together  by  means  of  bends  or 
otherwise,  are  formed  for  the  water,  which  circulates  through 
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hollow  fire-bars  of  casi-iroii,  and  is  distiiboted  at  an  equable  tem- 
perature tbrough  the  chambers  and  in  various  directions  bj  means 
of  liranches  arranged  at  a  uniform  level  round  a  dome  with 
which  the  boiler  is  surmounted. 

Boilers  for  generating  steam  are  internally  constructed  in  the 
same  manner  of  separate  pieces  or  sections  which,  when  arranged 
and  iitted  together,  form  the  necessary  internal  flues,  and  the 
water,  and  steam  spaces ;  these  are  inclosed  by  a  wrought-iron 
shell,  to  which  the  internal  details  are  properly  secured.  All 
the  separate  parts  and  sections  may  be  of  wrought  iron  or  copper 
fitted  together,  due  regard  being  paid  to  providing  ready  means  of 
access  to  the  inner  parts,  for  the  purpose,  when  necessary,  of 
cleaning  out  deposits  from  the  wat»  spaces,  and  soot  and  ashes 
from  the  flues. 

[Printed,  lOd,    Drawing.] 

A.D.  1865,  February  22.— N«  496. 

NEWTON,  William  Edward — {A  communication  from  James 
Rankin,) — {Provisional  protection  only.) — ^This  invention  relates  to 
a  steam  engine  slide  valve,  so  balanced  as  to  work  as  freely  under 
pressure  as  it  would  in  the  open  atmosphere.  "This  object  is 
"  obtained  by  combining  with  the  valve  a  small  cylinder  in  which 
**  works  a  piston,  and  through  a  series  of  intervening  levers, 
*'  rockers,  and  links,  the  upward  pressure  of  the  steam  on  the 
"  piston  is  made  to  couterbalance  the  downward  pressure  on  the 
**  back  of  the  valve,  and  the  valve  is  therefore  perfectly  balanced. 
The  bottom  of  the  valve  chest  forms  the  seat  for  the  slide  valve, 
and  a  reciprocating  motion  is  imparted  to  this  valve  in  the 
"  usual  manner.  From  the  back  of  the  valve  rise  two  lugs  which 
'^  foim  the  bearings  for  the  frilcrum  pins  of  the  lever  which  is  sup- 
"  ported  by  the  pins  at  about  the  middle  of  its  length.  One  end 
"  of  the  lever  is  provided  with  a  notch  which  rests  upon  the 
''  upper  end  of  a  rocker  that  is  stepped  in  suitable  bearings  on 
"  the  bottom  of  the  valve  chest.  The  opposite  end  of  the  lever 
is  suspended  from  a  Unk  which  is  connected  by  a  pivot  with  a 
lever,  one  end  of  which  rests  upon  a  knife  edge  bearing  which 
is  rigidly  connected  to  the  side  of  the  valve  chest,  whereas  its 
other  loose  end  extends  through  a  slot  in  the  piston  rod.  This 
rod  extends  from  a  piston  which  is  fitted  into  a  cylinder  sup- 
ported by  the  top  of  the  steam  chest,  and  open  at  Ita  vaik&i  ^tA. 
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An  aperture  in  the  top  of  the  cylinder  forms  an  escape  forth  at 
portion  of  steam  which  may  pass  the  piston.  If  steam  is 
'*  admitted  to  the  steam  chest  it  forces  the  piston  up  and  the 
**  valve  down,  and  the  connection  between  the  piston  and  valve 
"  and  the  areas  of  the  parts  are  so  proportioned  that  the  upward 
pressure  on  the  piston  just  balances  the  downward  pressure  on 
the  valve.  At  the  same  time  the  valve  is  allowed  to  move  freely 
on  its  seat."  The  pressure  on  the  valve  "  can  be  easily  regulated 
"  by  changing  the  position  of  the  pin  which  connects  the  link 
"  with  the  lever." 

[Printed*  4id,   No  Drawings.] 

A.D.  1865,  February  22.— N°  601. 

BOULTON,  Matthbw  Piers  Watt. — ^This  invention  relates  to 
obtaining  motive  power  from  aeriform  fluids  and  liquids.  "  When 
"  it  is  desired  to  heat  air  or  aeriform  fluid  in  a  close  vessel  under 

pressure  this  may  be  done  by  forcing  into  the  vessel  heated 

matter  in  a  state  of  fusion,  which  may  be  injected  into  the 
''  vessel  in  numerous  small  jets  or  streams.     The  matter  thus 

employed  may  be  a  metal  or  metallic  alloy  in  a  state  of  fusion. 

Or  it  may  be  some  compound  of  a  metal  with  non-metallic 

elements  such  as  metallic  oxides,"  salts,  silicates,  carbonates, 
or  such  like  mixtures.  ''Also,  the  aeriform  fluid  may  be 
"  caused  to  pass  through  the  heated  liquid,  receiving  heat  in  its 
'*  passage  through."  The  valves  and  cylinder  of  the  engine 
employed  may  be  kept  cool,  by  passing  currents  of  cold  water 
through  and  around  them. 

This  method  of  heating  may  be  employed  to  generate  and 
superheat  steam  for  the  production  of  motive  power.  Petroleum 
or  other  substance,  is  caused  to  traverse  numerous  tubes  exposed 
to  heat,  and  the  combustion  of  the  gaseous  products  employed  to 
work  an  engine ;  and  steam  commingled  with  heated  products  of 
combustion  is  used  to  act  upon  a  piston  or  otherwise. 

Mechanical  arrangements  for  realizing  the  proposed  improve- 
ments are  described  and  illustrated,  including  the  method  of 
using  in  successive  blasts,  heated  air  or  steam,  the  temperature  of 
which  is  too  high  for  practical  purposes  in  a  cylinder,  until  mixed 
with  the  atmosphere,  when  it  is  employed  to  work  a  piston  in  a 
q^linder. 

[Printed,  It.   Drawing.] 


€€ 


THE  STEAM  ENGINK  849 

A.D.  1866,  February  24.— N»  616. 

JACOB,  Joseph  and  PILZINGER,  Rudolph.— This  invention 
relates  to  heating  steam  boiler  and  other  furnaces,  by  causing  the 
products  of  the  combustion  of  solid  fuel,  to  mingle  with  hydrogen 
or  other  gas,  combined  with  jets  of  superheated  steam,  and 
currents  of  either  cold  or  heated  air.  The  gas  may  be  obtained 
from  blast  furnaces,  the  dry  distillation  of  coal,  or  from  petro- 
leum or  other  inflammable  fluid,  so  introduced  as  to  fall  in  drops 
from,  a  pipe  upon  the  burning  fuel,  or  the  fuel  may  be  saturated 
with  the  fluid  before  its  introduction  to  the  furnace. 

As  applied  to  an  ordinary  steam  boiler ;  the  furnace  is  con* 
structed  in  front,  and  is  fed  in  regulated  quantities  from  a  closed 
hopper  above.  The  burning  fuel  is  supported  upon  a  sloping 
range  of  movable  fire-bars,  the  lower  end  of  each  alternate  bar 
being  by  turns  raised  and  lowered  by  means  of  a  transverse  cam 
shaft,  for  the  purpose  of  loosening  the  fire  mass.  The  products 
of  combustion  rise  from  the  frumace  into  a  combustion  chamber, 
and  on  the  passage  thither  are  brought  into  contact  with  the 
currents  of  air  and  gas.  The  superheated  steam  issues  in  jets 
into  the  combustion  chamber,  where  it  intimately  mingles  with 
the  inflammable  compound,  which  bums  with  more  or  less 
intense  heat,  the  flaming  products  being  carried  into  the  flues, 
and  over  the  heating  surfaces  of  the  boiler.  When  a  blast  is 
used,  an  air  passage  surrounds  each  steam  jet,  whereby  the  air 
and  steam  are  mixed  while  entering  amongst  the  burning  gases  in 
the  combustion  chamber.  The  constructive  details  require  modi- 
fying to  suit  general  purposes. 
[Printed,  lOd.    Drawing.] 

A.D.  1865,  Februaiy  24.-.N"  521. 

ORAM,  William. — (Protdsional  protection  only,) — This  inven- 
tion relates  to  arranging  the  position  of  hydraulic  press  pumps  in 
connection  with  steam  engines,  and  ''  consists  in  arranging  two 
pumps,  one  at  each  end  of  the  steam  cylinder  and  piston,  and 
"  attaching  the  plunger  of  one  pump  to  the  cross  head  at  the  end 
of  the  piston  rod,  a  forked  connecting  rod  being  employed 
between  the  cross  head  and  the  crank  shaft,  so  that  the  pump 
may  occupy  the  space  between  the  fork,  and  in  a  direct  line 
"  with  the  steam  cylinder.  The  plunger  of  the  other  piim:^  S&\a 
"  be  attached  to  the  end  of  an  extended  part  oi  ^<^^\^TLi:n^ 
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passing  through  a  stuffing  hoz  in  the  opposite  end  of  the 
cylinder,  so  that  one  steam  cylinder  and  piston  placed  directly 
*'  between  the  two  pumps  works  them  both,  which  arrangement 
"  and  double  coupling  constitutes  the  feature  of  the  invention." 

A.D.  1865,  Febmaiy  24.— N»  522. 

HOWARD,  Jamss. — This  inventioa  relates  to  steam  engines  for 
agricultural  purposes.  The  steam  cylindors  are  mounted  on  one 
end  of  the  boiltf ,  which  oontaioB,  about  its  mid4ength,  a  famaoe 
transversely  disposed;  at  each  end  of  the  boiler  there  is  a  smoke 
box,  connected  with  the  furnace  by  longitudiDal  flue  tubes;  otiier 
flue  tubes  conduct  the  hot  drai^ts  horn  the  end  amoke  bozcB 
respectively  to  a  contral  ohimney,  whereiB,  immedtaitely  over  the 
furnace,  the  steam  doatd  is  situated,  whence  the  steam  is  conduotod 
to  the  cylinders  through  pipes  disposed  atoi^  a  heated  flue.  Hie 
winding  drums  are  mounted  at  the  opposite  eaxd  of  tiie  beilar  v^poa. 
a  longitudinal  shaft,  which  rests  in  eooentnc  bearii^  attadied  to 
the  boiler  shell  i  by  turning  the  shaft,  the  drums  can  be  thrown 
out  of  gear.  In  order  to  resist  the  lateeal  strain  of  the  rope  ^diilat 
winding  on,  the  periphery  of  tiae  steerii^  wheel  is  fumi^ed  wi& 
segnaentol  blades,  which  ^iter  the  groimd  and  prevent  say  lateml 
displacement  of  the  ^igiiie. 
[Priiited,  Ukf .   Drawing] 

A.D.  1865,  February  27.— N«  549. 

SIM,  William. — ^This  in  an  invention  of  apparatus  forobtainiog 
gas  from  mineral  oils,  and  for  employing  the  same  for  inuminating 
and  beat  producing  purposes. 

As  applied  to  genencte  steam  in  a  single  flued  horizontal  cylin- 
drical «team  boiler,  aretort  is  disposed  in  tiiat  part  of  the  iiiieaf 
the  boiler  which  oonsiatutes  the  furnace.    The  transverse  seotion 
of  this  retort  is  in  the  form  of  a  hozBendioe,  iiie  two  limbs  resting 
flespectively  upon  the  side  plates  of  the  narrow  £re-grate,  «k>ng 
ttdei  of  the  fiimace,  so  tiiat  an  arched  combustion  /<>>«^wiiMr  or 
)  it  formed  above,  between  the  outside  c^  the  xetort  and  the 
m  of  the  fiornaee.    The  outer  shell  or  surfiaoe  of  the  rekort 
bmted  to  receive  a  multitudinous  aaangeiiient  of  "  Bunsen 
MTi,"  and  A  flmaU  pipe  in  connection  ^h  a  reservoir,  con- 
9  wMamjaable  fluid  into  the  retort,  wherein  along  4^  inner 
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muSmot  oner  Hie  fire  there  is  formed  a  ahalioir  trongk,  into  which^ 
tiiTovgib  perforations  along  ilie  fiipe,  the  oil  is  deposited  in  fine 
BtsesBBS  or  drops.  The  retort  incloses  the  fire-bar  surface,  and  is 
liratrd  bj  an  ordinary  ooal  fire  fed  from  the  front  end.  The  gas 
evolYHl  in  the  retort  issues  in  jets  through  the  numerous  burners, 
snd  tf  Immt  in  the  external  combustion  space ;  the  flames  radiat- 
ing from  the  burners  strike  first  against  the  sur&ee  of  the  flue, 
tuid  sxe  &ea  carried  into  the  boiler  tubes,  combined  with  the  pro- 
dacts  of  combustion  from  the  coal  fire,  the  air  necessary  to  sup- 
port the  combustion  oi  the  gas  being  admitted  to  the  combustion 
apace  in  regulated  quantities,  and  to  the  coal  fire  in  the  ordinary 
way  ikrough  the  fire-bars.  Modified  arrangements,  applied  to 
looomotm  and  other  boilers  are  shovn  and  described, 
printed,  la  41   Onmiva] 

A.D.  1865,  March  2.— N«  582. 

HETHEKINGTON,  John  Mvir.— (Provisional protection  onl^. 
— ^Tlns  invention  relates  to  jointing  together  the  parts  of  steam 
generators  by  introducing  between  the  metallic  surfaces  ''an 
''  angle-flhaped  ring  made  of  lead,  copper,  or  other  suitable  metal 
"  or  alloy  of  metal,  one  portion  of  which  nng  fits  between  the 
"  flat  surfaces  of  the  joint,  and  the  other  within  a  recess  or 
"  shoulder  at  right  angles  thereto,  so  that  when  the  surfaces  are 
"  tightened  together  a  perfect  steam  and  water-tight  joint  is 
'*  formed  against  both  angles  of  the  packing."  The  "  invention 
^  may  be  modified  by  cutting  recesses  in  the  flat  surfaces  of  the 
"  joiiit,  and  in  placing  a  double  ribbed  metallic  packing  in  the 
^  reoesBea  and  between  the  flat  sur&ces,  or  the  metallic  packing 
"  jDMf  fit  only  within  tiie  recesses,  and  tibe  flat  surfaces,  when  the 
^  joint  is  tightened  up,  abut  together  or  form  a  jump  joint." 
Hie  iiLTention  may  also  be  employed  in  fixing  to  boilers  the 
0team  and  oAmt  pipes  and  mountings. 
CPriBted,tf.  Vb ]>rawix«s.] 

A.D.  1866,  March  2.— N«  584. 

HOPKINSON,  SiLMUEL,  and  HOPKINSON,  Edwin.— (Pro- 
titional  protedkn  omly.) — The  object  of  this  invention,  which 
consistB  in  applying  heated  air  in  fumaoes  to  the  fl8iav\v^  ^t!C^. 
ducts  ci  eamhakkm,  ulor  the  purpose  of  eon&umVxi^)^  ^xxic^ej^. 
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As  applied  to  a  flued  boiler,  the  inventors  say,  "  At  the  extreme 
end  from  the  fire,  we  place  two  rectangular  iron  chambers  in 
a  horizontal  position  parallel  to  each  other  and  at  some  distance 
apart.  These  chambers  communicate  with  each  other  by  means 
of  rows  of  pipes,  the  numbers  of  which  vary  according  to 
circumstances.    To  the  upper  chamber  a  stack  or  funnel  is 

"  attached  communicating  with  the  outer  air.  From  the  bottom 
chamber  a  pipe  extends  into  the  flue  nearly  to  the  bridge.  The 
flange  of  this  pipe  at  the  bridge  end  is  made  large  to  fill  the 
bottom  part  of  the  flue,  and  extends  somewhat  higher  than  the 
bridge,  the  top  of  the  flange  being  flat.  A  hole  or  holes  of 
requisite  size  are  made  in  the  flange  for  the  emission  of  air. 

"  Directly  over  the  bridge  we  place  a  casting,  the  upper  pari  of 

"  which  fits  the  top  and  side  of  the  flue,  the  lower  part  resting 

^'  upon  the  bridge.    This  casting  is  hollowed  out,  and  presents  a 

"  semicircular  aperture.'* 

"  Air  descending  the  stack  or  funnel  in  passing  through  the 

^'  chambers  and  pipes  becomes  heated.  On  emission  through  the 
hole  or  holes  in  the  flanged  end  of  the  pipe  near  the  bridge 
it  meets  with  the  flame  coming  through  the  contracted  aper* 
ture  before  named,  and  mingling  with  it  consumes  the  smoke 

**  entirely  or  nearly  so. 

[Printed,  4d.   No  Drawings.] 

A.D.  1865,  March  3.— N»  597. 

MANWELL,  David,  and  MANWELL,  Jambs.— This  invention 
relates  to  a  mode  and  apparatus,  operated  by  steam  power,  for 
driving  piles.  The  apparatus  comprises  an  upright  framing, 
which  consists  of  two  vertical  guide  frames  in  front  for  guiding 
the  falling  metallic  mass  or  driver.  The  guide  frames  are  sup* 
ported  in  position  by  inclining  shore  pieces  at  back,  and  together 
at  their  vertices  they  carry  .the  pulley  frame  and  chain  pulley.  The 
lower  ends  of  the  guide  frames  and  of  the  inclining  shore  pieces, 
are  fixed  to  a  horizontal  foundation  frame  carriage,  which  is 
mounted  on  wheels  for  moving  on  rails  laid  along  the  intended 
direction  of  the  line  of  piles,  and  a  steam  Trinch  is  fixed  on  the 
foundation  frame.  This  winch  is  actuated  by  the  piston  rods  of  two 
steam  cylinders,  placed  respectively  to  act  on  the  ends  of  a  crank 
shaft.  This  sha^  carries  the  driving  pinion,  which  gears  into  a 
spur  wheel  mounted  on  the  axle  of  the  winding  barrel.     The 
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driving  metalUc  mass  weighs  about  three  tons,  and  the  engines 
worked  at  60  lbs.  pressure  make  120  strokes  per  minute. 

In  making,  in  accordance  with  the  invention,  the  necessary 
preparation  for  driving  a  row  of  piles,  a  number  of  mam  piles  are 
first  driven  at  measured  intervals  along  the  line,  so  as  to  form  a 
series  of  interspaces  or  bays,  each  bay  being  of  sufficient  width 
to  receive  five  piles,  which  are  afterwards  driven  by  the  apparatus 
at  one  operation.  The  shoe  is  made  sufficiently  long  to  receive  the 
lower  ends  of  five  piles,  which  are  brought  into  position  and  fixed 
together  by  a  frame]which  embraces  the  top  ends,  and  they  are  kept 
in  line  by  dowels  between  the  contiguous  sides  of  the  piles, 
and  by  dogs  on  the  face  of  the  group.  The  piles,  prepared  in 
groups  of  five,  are  placed  in  position  in  the  bays  and  driven 
Bimultaneously,  the  face  of  the  driver  being  made  sufficiently  wide 
to  operate  on  all.  The  main  piles  form  guides  for  the  groups, 
which  are  driven  with  comparative  ease  and  certainty. 
[Printed,  10(2.  Drawing.] 

A.D.  1865,  March  4.— N»  607. 
JOHNSON,  John  Henry. — {A  communication  from  Henry 
Brown,) — ^This  invention  relates  to  the  construction  of  a  cylindri- 
cal rotatory  steam  generator,  with  hemispherical  ends,  to  which 
hollow  projecting  cast-iron  axes  are  attached.  It  is  enclosed  in 
a  metal  casing,  which  is  lined  with  fire-brick.  It  is  heated  by  a 
range  of  four  furnaces  along  one  side,  opening  through  the  casing, 
the  fire-bar  sur&ce  extending  underneath  to  about  the  centre.  A 
series  of  openings,  closed  by  caps,  is  formed  along  the  top  of  the 
casing  for  the  purpose  of  admitting  cold  air  to  the  top  of  the 
boiler,  when  from  any  cause  it  ceases  o  revolve.  The  steam  and 
water  feed  pipes  enter  through  the  hollow  axis  at  one  end,  the 
former  curving  upwards  into  the  steam  space,  and  the  latter 
downwards  towards  the  bottom.  The  cylindrical  portion  of  the 
boiler  is  longitudinally  divided  into  seven  radiating  sections  like 
the  divisions  caused  by  the  spokes  of  a  wheel.  The  plates  which 
form  the  radiating  sides  of  the  sections  are  corrugated,  and  form 
between  the  sections  a  converging  series  of  flues,  which  communi- 
cate with  a  central  tube,  into  which  the  products  of  combustion 
pass,  and  thence  through  the  other  axis  into  the  chimney  flue. 
The  corrugation  of  the  plates  serves  instead  of  stays  to  strengthen 
the  construction. 

CPrinted,  l«fi.   J)niwingJ 
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A.D.  1865,  March  4.--N°  6ia 

HUMPHRYS,  Edwabd.— (FrotTwiona^  protection  o»«j^.)— Thk 
inyentioB  rel&tea  to  eombiiiing  marine  steam  boilers,  applicable  in 
ships  of  considerable  breadth  of  beam,  and  of  large  tonnage.  It 
consists  in  arrangiiig  a  set  of  boilers  in  three  ivws  in  a  directioB 
fore  and  aft  the  ship.  The  boikr»  of  the  central  row  axe 
doubWy  that  is  to  say,  they  have  fumaees  and  firei-doors  on  each 
side,  so  that  the '  firing '  takes  place  on  both  sides.  The  boiler* 
^'  of  each  of  the  othev  rows  are  single,  that  is  to  si^,  they  have 
^  furnaees  and  fire^Loors  only  on  one  nde,  ▼iz^,  the  side  opposite 
'^  tine  central  row  of  boiler».''  .  ^  .  ,  .  ''In  place  of  having 
'^  coal  bunkers  between  the  sides  of  the  ship  and  the  backs  of  the 
"  two  rows  oi  boilers,  it  is  preferred  that  such  coal  bunkers  shofild 
^  be  away  firom  the  backs  of  such  lM»lers,  in  order  that  the  two 
gangways  ok  passages  between  the  three  rows  of  boilers  may  be 
as  wide  as  possible,  not  only  to  give  the  stokers  as  rau^  space 
as  may  be,  but  also  to  facilitate  the  bringing  of  coals  into-  these 
passages  or  gangways.  The  uptakes  or  flues  of  the  boilers  of 
"  the  side  rows  are  carried  over  the  passages  or  gangways  between 
**  the  three  rows  of  boilers,  and  they  are  connected  with  those  of 
•^  the  central  rows  of  boilers.  The  steam  pipes  also  of  the  boilers 
**  of  the  side  rows  of  boilers  are  connected  with  the  steam  cham- 
^  bers  of  the  central  row  of  boilers,  dampers  and  stop  valves 
'*  being  used  to  shut  off  any  one  or  more  of  the  boilers  firom  the 
**  others." 

[Printed,  4cf.    No  Drawings.! 

A.D.  1865,  March  7.— N»  634. 
BROOMAN,  Richard  Archibald. — (A  eommanieaHon  from 
Louis  Felisf  Meunier.)  —  The  main  features  of  this  invention, 
relating  to  tubular  boilers,  consist  in  *'  the  form  of  the  fire-box, 
"  its  connection  without  any  firame  to  the  body  of  the  boiler,  the 
*'  arranging  of  the  tubes  in  such  manner  that  a  man  can  gaxa 
^  ascess  to  the  interior  of  the  boiler  both  above  and  below  the 
**  tubes  to  clean  them,  and  the  proviAng  "  stationary  boilers  with 
s  return  outside  flue. 
[Printed,  1(W.    Brswingr.] 

A.D.  1865,  March  7.— N«  64U 
DODGE,  James. — (Provisional  protection  only,) — ^Thc  object  of 
this  Invention,  which  relates  to  steam,  hammers  a^^licaUe  to  the 
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manufacture  of  files,  parts  of  cotton  machinery,  and  to  other  pur- 
poees,  is  to  {Hrovide  the  means  whereby  the  workman  can  at  plei^ 
sure  auspend  and  regulate  the  fall  of  the  hammer.  To  thia  end  a 
caich  is  emi^yed  which  passes  under  the  hammer  when  the  latter 
is  elevated^  and  will  maintain  it  in  that  position  until  the  calch  is 
z^noFed.  This  is  e&cted  by  means  of  a  treadle  or  lever  which  at 
the  proper  moment  is  pressed  down  by  the  workman.  The 
provisional  specification  of  an  invention  relating  to  tiie  manufac* 
ture  of  files,  lodged  by  this  patentee  and  dated  November  4, 1864, 
No.  2729,  is  referred  to  as  a  process  to  wbick  the  present  invention 
is  particularly  applicable. 
[Printed,  4tf.   No  Drawings.] 

A.D.  1865,  Murch  8.— N«  64a. 

DEAN,  John. — This  inrention  relates  to  regulating  the  speed  of 
laarine  steam  engines  in  rough  weather,  when  by  the  pitching  or 
Haling  of  the  yessel,  the  scnw  propeller  or  the  paddle  wheels  are 
sometimes  partially  or  wholly  out  of  tiie  water,  or  in  the  case  of 
paddle  wheels,  at  times  considerably  submerged,  whereby  the  resist- 
anoe  is  oonstantly  varying,  and  consequently  also  ^  speed  of  the 
engine;  In  order  to  maintain  a  uniform  ^>eed,  a  vertical  cylindri- 
esl  yessel  is  placed  on  each  side  in  the  hold  of  the  ^ip,  if  pro- 
pdkd  by  paddle  wheds,  or  towards  the  stem,  if  pn^lled  by  n 
screw.  In  each  vertical  cyHnder  there  is  a  float,  and  an  open 
eommunication  with  the  sca*water  outside,  and  in  accordance  wi^ 
the  alt»ing  poeitioiis  of  the  ship,  so  the  water  in  the  cylinder  rises 
er  falls,  therriiy  giving  up  and  down  motion  to  the  float,  the  verti- 
oaL  rod  of  whidi  is,  by  means  of  rods  and  levers,  in  oorrespcmdeiioe 
with  the  throttle  vahre. 
CPri]iftcd,iadL  Dmrins.] 

AJ>,  1865,  Maxdi  8.— N«  647. 

WISE,  Francis. — {A  communicationfrom  WilHam  Bolivar  Davis,) 
— {Prcwisional  protection  only.) — ^This  invention,  which  relates 
to  packing  for  piston  and  other  rods,  consists  of  a  body  or  cord  of 
canvas  or  other  texile  or  fibrous  material,  centrally  containing  a 
rubber  core,  which  according  to  the  desired  form  of  the  packings 
(either  round  or  square,)  must  be  shaped  to  eorrespond.  Outside 
the  fibrous  covering,  a  fabric  composed  of  fine  wires  is  woven^ 
interlaced*  or  braided,  which  constitutes  %  eomiperf^  dsffii^^Tcisfip 
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tallic  surface  capable  of  yielding  to  compression.  This  wire 
covering  may  be  worked  thereon  by  an  ordinary  whip  plaiting  or 
braiding  machine.  The  packing  thus  prepared  is  disposed  in 
coils  in  the  stuffing  box,  and  secured  in  the  usual  manner.  As 
the  metal  surface  wears,  the  packing  may  be  taken  out  and  re- 
disposed,  so  as  to  present  a  new  wearing  surfeice.  The  rubber 
core,  if  desirable  may  be  dispensed  with. 
[Printed,  6d.    Drawing.] 

A.D.  1865,  March  8.— N«  651. 

CLARK,  William. — {A  communication  from  Auguste  Gerin,)-^ 
{Provisional  protection  only,) — ^This  invention  relates  to  a  rotatory- 
engine,  wherein  is  combined  the  rectilineal  to-and-fro  motion  of 
sixteen  single-acting  pistons,  which  work  in  cylinders,  circum- 
posed  at  an  acute  angle  to  the  radius,  round  a  disc,  which 
revolves  on  a  central  axis.  The  rods  of  these  pistons  act  diame- 
trically in  pairs,  by  means  of  connecting  rods,  the  ends  of  which 
are  jointed  to  the  ends  of  the  piston  rods,  so  that  the  outward 
strokes  of  the  pistons,  as  they  each  in  succession  arrive  at  one 
point  in  the  revolution,  lift  the  pistons  to  which  on  the  oppo- 
site side  of  the  axis  they  are  respectively  coupled,  ready  for  the 
outward  stroke,  when,  on  arriving  at  the  point  of  action,  the 
induction  steam  passage  corresponds  with  the  passage  of  supply, 
which  is  directly  over  the  axis.  The  pistons  are  then  in  suc- 
cession driven  from  the  centre  of  rotation  to  the  end  of  the 
stroke,  whUst  the  pistons  to  which  they  are  coupled,  are  simul- 
taneously raised  to  the  centre,  so  that  as  the  disc  rotates,  all  the 
descending  pistons  on  one  side  the  vertical  plane  of  the  axis,  are 
at  the  greatest  distance  therefrom,  whilst  all  the  pistons  on  the 
other  side  are  drawn  towards  it,  and  it  is  this  difference  in  the 
leverage  or  weight  of  the  pistons,  with  regard  to  the  central 
fulcrum  or  axis,  which  causes  the  disc  to  rotate. 
[Printed,  6(2.   Drawing.] 

A.D.  1865,  March  11.— N«  686. 

WILSON,    Edward    Brown,    and    HOWDEN,    James.— 

{Provisional  protection  only.)  —  This  invention   relates   to    the 

construction  of  steam  boilers  and  furnaces,  to  which,  so  far  as 

the  mode  adopted  for  supplying  the  fuel,  and  the  air  necessaiy 

to  support  combustion,  the  invention  is  supplementary  to  two 
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former  Letters  Patent  granted  to  the  first-named  inventor,  and 
dated  respectively  October  3,  lB6d,  No.  2425,  and  February  16, 
1865,  No.  443,  tbe  fuel,  as  described  in  respect  to  such  previous 
inventions,  descending  through  a  hopper  placed  at  the  outside 
end  of  the  fiimace,  atid  the  air  necessary  to  support  combustion 
passing  down  through  the  fuel  from  the  top,  no  air  being  admitted 
through  grate-bars  or  other  passages. 

According  to  the  present  invention,  the  furnace,  consisting  of 
a  rectangular  fire-box  surrounded  with  water  space  which  com- 
municates with  the  water  in  the  boiler,  is  attached  to  the  front  of 
the  boiler.  Fire-bars  are  not  required,  the  bed  of  fuel  resting 
upon  a  sloping  solid  plate,  which  may  form  the  top  of  a  chambered 
space  in  connection  with  the  surrounding  water  space.  The  bed 
of  fuel  occupies  the  internal  space  of  the  furnace,  which  may, 
where  the  fiercest  heat  impinges,  be  lined  with  fire-brick,  and  a 
bridge  may  be  constructed  across  the  end  of  the  fire-bed  plate  to 
prevent  the  body  of  incandescent  fuel  from  sHding  off,  and  yet 
be  sufficiently  low  to  admit  of  the  spent  fuel  falling  over  into  the 
closed  ash  chamber.  The  air  is  admitted  through  the  hopper,  in 
quantity  regulated  by  a  door  or  sliding  cover.  The  hot  draught 
is  carried  to  the  back  of  the  boiler,  and  returns  through  the 
interior  by  means  of  a  multitubular  arrangement  of  fire-tubes. 

Constructive  details  of  the  invention,  considerably  modified  to 
suit  different  descriptions  of  boilers,  are  described. 
[Printed,  4rf.    No  Drawings.] 

A.D.  1866,  March  14.--N«  719. 

NEWTON,  Alfred  Vincent. — (A  commumccUion  from  Darnel 
Somes.) — {Provisional  protection  only.) — This  invention  relates  to 
securing  low  uniform  temperatures  for  condensing,  cooling,  and 
re&igerating  and  other  operations.  For  these  and  similar  pur- 
poses, the  low  temperature  which  exists  below  the  surface  of  the 
earth  is  availed  of  for  cooling  a  current  of  water,  which  is  forced 
or  conducted  to  a  proper  depth  by  means  of  pipes  or  channels, 
and  after  being  cooled,  is  caused  to  flow  upwards  to  the  surface 
into  coils  or  other  arrangements  of  pipes  or  into  reservoirs,  where 
passing  through  pipes  contained  therein,  currents  of  air  or  steam 
are  condensed  or  cooled,  and  afterwards  carried  off  throu^ 
suitable  channels  to  effect  the  various  uses  to  which  the  invention 
may  be  applied.    Air  for  cooling  apartments  in  buildings  may 
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be  compressed  wbikt  bang  cooled,  and  steam  surface  condensers 
aie  to  be  so  constructed,  that  the  stream  of  cold  water  from  the 
subterranean  coiners,  shall  circulate  over  the  entire  surfE^^  of  the 
pipes,  channels  or  vessek,  vsoiouslj  arraDged  for  the  passage  of 
the  steam. 

Amongst  otfier  uses  the  invention  may  be  employed  for 
changing  and  cooling  the  temperature  of  the  air  in  ships,  the  firesh 
cold  air  being  gathered  from  the  surface  of  the  water  by  the  use 
of  inverted  bells  or  vessels,  which  are  caused  by  the  motions  of 
the  ship  to  dip  into  the  water,  and  by  the  pressure  thus  brought 
to  bear  upooi  their  atmosphmc  contents^  the  latter  is  forced 
through  suitable  valves  and  pipes  into  the  ship. 
[Printed,  4d.   No  Xhrawungeul 

A.D.  18(55,  March  16.— N«  736. 

BAMSBOTTOM,  John. — This  invention,,  relating  to  improved 
machinery  for  rolling  and  shaping  metals>  is  supplementary  to 
prior  Letters  Patent,  granted  to  this  inventor  and  dated  April  13, 
1863,  No.  924.  One  part  consists  in  adapting  upon  rails  at  the 
baek  of  the  segmental  rolls  described  in  the  former  Specification, 
a  frame  to  receive  the  article  under  operation  as  it  passes  from 
between  the  rolls ;  by  means  of  a  weight  suspended  by  a  chain 
which  passes  over  a  pulley  and  is  attached  to  the  frame,  the  latter 
(excepting  as  it  is  pushed  away  by  the  article  as  it  comes  through) 
is  kept  close  to  the  rolls,  so  that  when  their  action  is  reversed  the 
article  may  return  and  repass  between  them  without  any  manual 
assistance. 

Also  **  applying  to  the  front  of  the  rolls  an  openrcnded  cradle 
^  or  trough ;  this  cradle  is  mounted  upon  citcalar  ribs  resting^ 
''  upon  antifriction  rollers  which  are  mounted  on  a  truck  or  frame 
"^  moving  laterally  so  as  to  traverse  the  ingot  or  other  article 
**  from  one  groove  to  another,  the  circular  ribs  allowing  the  cradle 
''  to  be  partly  turned  round  to  present  the  ingot  to  the  rolls  in 
'*  the  required  position.'* 

Also,  by  the  direct  application  of  hydraulic  or  steam  power 
regulated  by  an  hydraulic  cylinder,  imparting  adjustable  recipro- 
cating motion  to  the  axes  of  rolls  carrying  segmental  surfaces,  so 
as  to  admit  of  such  rolls  being  rotated  ^ough  any  required 
range,  and  reversed  at  pleasure. 
fPrinted,  U.  lOdl   Drawings.] 
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A.D.  1865,  March  16.— N'  743. 

NEWTON,  Alfrbd  Vincbnt.— (J  commmmeaium  from  EH 
Thayer  and  Sabin  Peters  Pond,) — This  invention,  relating  to 
steam  generators  and  evaporators,  is  described  as  applied  to  a 
vertical  steam  boiler.  The  fire-grate  surface  is  composed  of  a 
eanvolnted  coil  of  metal  tube,  wherethrough,  by  communicating 
one  end  of  the  coil  with  the  water  space  in  the  lower  part  of  the 
boiler,  and  the  other  end  with  the  water  space  in  the  upper  part 
of  the  boiler,  a  free  circulation  of  water  through  the  coQ  is 
established. 

The  sides  of  the  furnace  or  fire-box  are  inclosed  by  an  annular 
water  space  formed  by  the  shell  oi  the  boiler,  and  the  flaming 
and  other  products  of  combustion,  after  playing  over  the  internal 
surface  of  the  fire-box,  rise  direct  into  a  central  chimney  flue» 
which  passes  upwards  through  the  steam  space.  An  inverted 
cylinder,  open  at  the  lower  end,  divides  the  water  space  which 
surrounds  the  furnace,  reaching  nearly  to  the  bottom,  and  sepiv- 
rating  from  the  body  of  the  water  which  filN  the  annular  water 
space,  a  thin  sheet  of  water  which  envelopes  the  furnace  and  the 
base  of  the  chimney  flue.  The  effect  of  the  heat  from  the  furnace 
upon  this  thin  sheet  of  water  which  surrounds  it,  causes  an 
upward  current  and  constant  overflow  from  the  top  of  the  narrow 
space  which  surrounds  the  chimney.  This  overflow  falls  upon 
the  top  of  the  inverted  cylinder,  whereon  all  the  sediment  is  de- 
posited. The  downflow  takes  place  outside  the  cylinder,  between 
it  and  the  shell  of  the  boiler. 

A  modification  of  the  above  internal  aErangements  is  described. 

CPiinted,6(2.   Drawing.3 

A.D.  186&,  Mavdb  17^N«  74a. 

LAWRENCfE,  Benjamin.  —  {A  communication  from  Tkomas 
Bwbank,) — ^This  invention  relates  to  **  increasing  the  mechanical 
**  value  of  steam  as  a  motive  agent  *'  when  used  in  conjimction 
with  a  condenser.  Instead  of  passing  the  used  steam  from  the 
cylinder  into  a  condenser,  it  is  directed  under  a  piston  in  a  much 
larger  cylinder,  the  top  of  which  is  open ;  the  steam  is  condensed 
below  the  piston,  which  being  acted  upon  by  the  weight  of  the 
acbnosphere,  a  mxHki  greater  amount  of  force  is  obtained  i^ere- 
tnai^  thiuL  by  the  ordiiiary  mode  of  working  and  condcnmng  low- 
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pressure  steam.  ^'  If  the  pressure  of  the  steam  he  equal  to  15  lbs. 
*'  per  inch  on  the  safety  valve,  it  would  on  leaving  the  steam 
''  cylinder  expand  and  fill  an  atmospheric  cylinder  twice  as  large  ; 
*'  if  dOlhs.,  three  times;  if  451hs.,  four  times."  "The  area  of 
'^  the  atmospheric  piston  increases  with  the  pressure,  while  that 
"  of  the  steam  piston  remains  the  same  under  all  pressures  .... 
^'  the  contracting  force  keeps  up  with  the  expanding  force,  and 
*'  just  as  much  "  power  ^'  is  obtained  from  the  condensation  of 
*'  the  steam,  as  from  its  direct  pressure." 
[Printed,  %d.   Drawing.] 

A.D.  1865,  March  I?.— N«  751.    (*  *) 

GOODFELLOW,  Jacob. — {Provisional protection  only.) — "  Im- 
''  proved  combinations  of  direct-acting  steam  engines  with  single 
«  or  double-acting  pumps  for  pumpmg  water,  ah-,  or  gases." 

"  In  one  arrangement  I  bolt  at  one  end  of  a  foundation  or  bed- 
*'  plate  the  cylinder  of  the  steam  engine,  and  at  the  other  end  the 
"  cylinder  or  barrel  of  the  pump,  and  connect  the  two  cylinders 
together  by  a  strong  stay  or  frame  of  cast  or  wrought  iron,  for 
the  purpose  of  maintaining  the  two  cylinders  parallel  with  each 
other,  .  .  and  the  piston  of  the  engine  and  the  bucket  or 
plunger  of  the  pump  are  connected  together  by  one  piston  rod 
in  one  piece,  or  two  pieces  coupled  together,  and  therefore  the 
piston  works  the  pump  direct.  For  working  the  cock  or  valve 
for  opening  and  shutting  the  steam  ports  .  .  I  employ  a 
tumbler  lever  working  in  connection  with  a  second  lever  jointed 
"  to  a  rod  connected  at  its  other  end  by  an  arm  or  bracket  to  the 
piston  rod,  so  that  as  the  arm  moves  to  and  fro  with  the  piston 
rod  it  gives  vibrating  motion  to  the  aforesaid  second  lever  for 
enabling  it  to  act  by  means  of  adjustable  studs  upon  the 
tumbler  lever,  and  cause  it  to  fall  first  on  one  side  and  then  on 
"  the  other,  for  giving  alternate  to-and-fro  motions  to  the  cock  or 
"  valve ;  or  instead  of  employing  a  second  lever  the  tumbler  lever 
"  can  be  worked  direct  by  the  rod  and  bracket  from  the  piston 
"  rod." 

[Printed,  4c{.    No  Drawings.] 

A.D.  1865,  March  20.--N«  771. . 

ROMMINGER,  Johann  Tobias.  —  (A  communication  from 
Peter  Corfitz  MoUer), — ^This  invention  relates  to  steam  generators,. 
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the  peculiarity  of  which  consisto  in  the  fonn  and  combination  of 
a  series  of  pipes,  whereby  it  is  stated  "  the  greatest  possible  heating 
8ur£Ekce  combined  with  the  smallest  possible  steam  generating 
surface "  is  obtained.  The  pipes  or  channels  are  of  cast  iron, 
with  in  some  cases  wrought-iron  tubular  linings ;  externally  in 
transverse  section  they  are  in  the  form  of  a  rectangular  cross,  the 
tubulated  part  being  directly  in  the  centre,  where  tiie  lines  of  the 
arms  intersect.  When  a  number  of  these  pipes  are  placed  in 
series  side  by  side,  so  that  the  horizontal  right  and  left  arms  meet, 
and  other  series  are  placed  above  and  below,  so  that  the  vertical 
arms  meet,  a  number  of  flues  or  rectangular  passages  are  formed, 
through  which  the  hot  draughts  and  flaming  gases  take  their 
course ;  and  by  suitable  arrangements  at  each  end,  the  feed  water, 
which  is  forced  into  the  first  pipe,  is  made  to  course  through  each 
pipe  of  the  series  in  succession  to-and-fro  to  the  last.  Metal 
rods  are  introduced  into  the  pipes  to  prevent  the  subsidence  of 
sediment  which,  by  reducing  the  internal  area,  insures  a  more 
rapid  water  flow.  A  hand  pump  is  used  when  starting  the  engine. 
The  upper  part  of  the  apparatus  comprises  a  smoke  box  and  a 
steam  chamber,  furnished  with  a  safety  valve,  which,  when  acted 
upon  by  superabundant  steam,  so  acts  upon  a  governor,  that  a 
portion  of  the  feed  water  is  allowed  to  pass  without  entering  the 
boiler  or  generator. 

OPrinted,  lOd.    D»wiiiK.] 

A.D.  1866,  March  20.— N'  780. 

MACKENZIE,  Alexander  Richard. — ^This  invention  relates 
to  arrangements  of  steam  or  other  engines,  for  driving  omnibuses, 
carriages,  traction  and  fire  engines,  and  agricultural  machines. 
When  the  invention  is  applied  to  an  omnibus,  and  steam  is  em- 
ployed, one  or  more  boilers  are  fixed  to  the  framework  of  the 
vehicle,  and  one  or  more  fixed  or  oscillating  cylinders  are  suitably 
disposed  on  the  fore  part,  for  giving  motion  to  a  cross  shaft 
divided  into  three  parts,  and  provided  with  two  clutch  boxes. 
This  shaft,  which  is  properly  supported,  carries  two  chain  wheels, 
whence  by  means  of  endless  chains  and  a  corresponding  chain 
wheel  attached  to  the  nave  of  each  of  the  two  driving  wheels,  the 
latter  are  set  in  motion  on  the  ends  of  a  fixed  axle,  transversely 
disposed  under  the  carriage  body.  The  driver  on  the  fore  part 
of  the  vehicle,  operates  the  clutches  by  meaiia  ot  sv&^Y^^^ce^^^sQ!^ 
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steei»  the  carriage  by  jLpparatus  which  dbaeges  the  direction  of 
the  fore  «zle  aaad  wheels  in  the  ordinaiy  way. 

Instead  of  using  an  ordinary  yertical  chminey^  the  products  of 
xxmibiistian  from  'die  boiler  fires  are  caused  to  pass  through  down 
flues,  iht  open  ends  of  which  bdowthe  framework  are  xjovered  by 
wire  gauze  or  perforated  plates,  and  the  fire  draught  is  regulated 
by  a  movable  ash-pan.  The  exhaust  steam  is  received  in  suitable 
chambers  and  coouienBed,  and  die  resultant  water  pumped  back 
Again  into  ihe  boiler.  When  applied  to  omnibuses  the  cond^ising 
chambers  are  also  made  to  serve  for  warming  purposes.  The 
breaks  in  connection  witii  the  steam  valve,  axe  worked  by  treadloB 
opesraM.  by  the  feet  of  the  driver.  The  airangemeoits  sre  modified 
when  0(»npre8sed  air  is  the  motive  power. 
C£iiiited.lOd.  JDmwins.] 

A.D.  1866,  March  23.— N»  8^. 

BOULTON,  Matthjjw  Piers  Watt. — ^This  invention,  which. 
relates  to  "  obtaining  motive  power  from  aeriform  fluids  and  from 
^'  liquids  "  has  for  its  object  the  utilization  of  heat  evolved  by 
combustion,  for  producing  motive  power  thiough  a  greater  than 
the  ordinary  jange  of  temperature  and  pressure^  in  order  that  a 
Arger  proportion  of  the  heat  may  be  converted  into  mechanical 
effect. 

Valves  used  for  regulating  the  passage  of  highly  heated  aeriform 
fluids,  work  in  valve  chambers  containing  liquid,  the  level  of 
which  when  caused  to  rise  closes  the  flmd  way,  and  which  orifice 
is  opened  when  the  level  of  the  liquid  falls.  This  effect  is  pio- 
dttoed  by  meass  of  «  plunger  which  is  actuated  by  iht  engine. 
Two  Talves  may  be  «m^Loyed«  one  exposed  to  the  greatest  heat 
partialiy  dosing,  and  the  other  protected  by  the  first  entirely  clos- 
ing the  passage.  The  valve  may  be  oonstructed  with  interjud  pas- 
sages, through  which  a  curr^xt  of  ccdd  water  may  be  caused  to 
fLaw  §ar  the  pnrpoee  of  kec^^nng  the  valve  cooL 

When  produets  of  combustion  are  employed  to  work  a  piston, 

ihe  imdndaon  valves  shut  off  the  soppHes  of  inflammable  fluid 

s.tul  A,np  iprevioQS  to  &eir  omnbinstion,  ignitioii  being  cansed 

'  flame  buming  in  liie  passage  or  onfioe,  or  by  means 

'e  spark. 

rteeams  or  falls  of  .water  or  liquid,  set  in  mo^on  by 
-pnmswn  aenfoim  fluid,  are  emffloyed  to  piodvee 


motive  pofwer.  Two  ineiKb  of  oneqaal  height  are  united  bj  a 
passage  for  the  free  interflov  of  liquid.  Aerifonn  fluid  under 
pressure  is  Uovn  into  tiie  liquid  in  the  highest  vessel,  vhidi  is 
therdj  caused  to  ovrrflov,  the  fiquid  Cdling  into  the  lower  Tesael» 
and  fliis  constant  hJl  is  availed  of  for  giriiig  motion  to  a  wked, 
torbiney  or  cn^ne. 

Artificial  streams  maj  be  set  in  motion  bj  the  impulsxTe  foive 
of  jets  of  high-pressure  aerifonn  fluid,  and  caused  to  act  upon 
vanes  attached  to  rods  which  woik  to-«nd-fro,  and  impart  iccip- 
locating  motion  to  machineiy. 


A.D.  1865,  Maidi  34.— N*  828. 

SIMOI^  W11.UAM,  and  BROWN,  Andrew.— This  invvntion 
relatos  to  stoam  dredging  apparatus,  anmnged  for  woridng  in 
steam  vesseb  capable  of  visiting  distant  stations^  under  either 
steam  or  oanvae. 

It  is  pcopoaed  to  form  longitadinalljr  in  the  vessel,  a  long 
central  weU  or  opening,  but  so  as  not  to  interfere  with  the  ran 
or  fines  of  iiie  head  and  stem,  and  yet  be  of  sufficient  length  to 
ndmit  of  lovpeiing  through  to  the  required  depth,  the  bucket 
ftame  or  anppoHang  ladder,  and  tiie  endless  chain  of  buckets, 
whicii  are  operated  direct  by  a  suitable  steam  ei^gine  and  the 
necessary  gear. 

When  required  to  move  to  a  distant  station,  arrangements  are 
provided  for  bringing  the  chain  of  dredging  buckets  and  the 
supporting  frame,  into  a  slopng  position  above  the  line  of  the 
l&eel,  so  that  when  the  vessel  is  under  way,  they  may  form  little 
or  BO  obstruction  to  the  speed.  In  addition  to  the  dredging 
and  apparatus  the  vessel  is  fitted  with  one  or  more 
propdlers,  driven  either  by  a  separate  engine,  or  by  those 
I,  when  in  gear  therewith,  work  the  dredging  apparatus.  It 
is  inteaided  that  the  vessel  shall  be  full  rigged  as  a  screw  steamer, 
tbe  lower  masts  being  constructed  in  combination  with  the  fixed 
shear  I^^b,  whereby  the  lifting  of  the  fore  and  after  ends  of  the 
bucket  £rame  and  chain  of  buckets  is  effected.  During  the 
opcBatioB  of  dredging  it  will  prove  an  advantage  to  be  able 
to  move  the  vessel  slowly  forward  by  means  of  the  screw. 

CWalud,Mrf.   Drttwixig.3 
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A.D.  1865,  March  25.— N«  854. 

BLACKE,  David  Estlbr. — (Provisional  protection  only,) — ^This 
invent  ion  relates  to  utilizing  the  heat  of  steam  emitted  from  an 
engine.  The  apparatus  employed  "consists  of  a  vessel  in  the 
form  of  a  cyUnder  or  otherwise,  to  suit  the  form  and  position 
of  the  engine  to  which  it  is  to  be  attached,  into  which  I  intro- 
duce tubes  of  any  requisite  size  and  number,  making  them 
''  fast  in  the  ends  of  the  vessel  in  such  a  way  that  the  interior 
of  the  vessel  wiU  be^  steam-tight,  the  tubes  being  open  at  the 
ends  for  the  purpose  of  allowing  the  steam  and  water  that  are 
"  blown  into  them  to  pass  through.  The  said  vessel  I  supply 
**  with  water  from  the  boiler  or  boilers  to  which  the  engine  is 
attached,  and,  if  necessary,  from  the  source  whence  the  feed 
water  is  obtained,  but  either  of  these  sources  of  supply  may  be 
used  separately.  To  the  said  tubular  vessel  I  attach  a  pipe 
leading  to  the  boiler  or  to  the  engine,  for  the  purpose  of 
"  allowing  steam  free  ingress  or  egress.  I  place  the  said  tubular 
*'  vessel  in  such  a  position  with  respect  to  the  engine,  that  the 
*'  steam,  after  passing  through  the  engine  will,  before  it  is  allowed 
**  to  entirely  escape,  pass  into  the  tubes,  my  object  being  to  com- 
*^  municate  to  the  contents  of  the  tubular  vessel  aforesaid  the 
**  heat  of  the  steam,  which  otherwise  might  be  blown  into  the 
**  atmosphere  or  condensed  by  water,  and  by  this  means  to  efiPect 
'*  a  saving  in  fiiel,  the  steam  being  used  over  again  for  the 
"  purpose  of  heating." 
(Trinted,  4d.   No  Drawings.] 

A.D.  1865,  March  27.— N*  860. 

ROOKE,  Joshua. — This  invention  relates  to  compound  high 

iind  low  pressure  steam  engines,  and  to  the  filide  valves  of  the 

high-pressure  cylinder.    The  two  cylinders  are  contained  in  one 

casting  contiguous  to  each  other,  in  order  that  the  exhaust  steam 

passage,  from  the  small  or  high-pressiure  cylinder,  to  the  larger 

or  exnansion  cylinder  may  be  as  short  as  possible.    The  cylinders 

ilaced  to  act  either  vertically,  horizontally,  or  at  an  angle, 

^njoint  action  by  means  of  an  intermediate  beam  lever 

ks,  is  so  arranged,  that  the  pistons  in  relation  to  each 

YS  move  in  contrary  directions.    Either  a  trunk  and 

ton  are  employed  in  the  low-pressure  cylinder,  or  a 

rod  of  the  ordinary  description.     The  ''valve  is  a 
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**  many-ported  slide  valve  \**  a  certain  number  of  the  ports  admit 
and  cut-off  the  steam  from  the  boiler,  and  the  remaining  porta 
serve  for  the  eduction  from  the  High-pressure  to  the  expansion 
cylinder,  whence,  after  expansion,  by  means  of  an  ordinary  inde- 
pendent double-ported  slide  valve  suitably  timed,  it  is  educted 
and  passes  to  the  condenser.  The  advantages  said  to  be  gained 
by  these  arrangements,  are  simpUcity  of  construction,  and  a 
saving  in  the  consumption  of  fuel,  obtained  by  shortening  and 
thereby  reducing  the  cubic  contents  of  the  passages,  and  the 
unprofitable  expansion  of  steam  therein. 
[Printed,  l«.4<f.   Drmwings.] 

A.D.  1865,  March  27.— N«  862.    (*  ♦) 

MATTHEWS,  Charles,  and  FERED AY,  John.— (Propwiona/ 
protection  onhf.) — "  Improvements  in  the  construction  of  furnaces 
"  for  the  consumption  of  smoke.'*  **  This  invention  consists  in 
constructing  furnaces  for  steam  boilers  and  for  other  purposes 
with  a  bridge  flue  and  a  series  of  traversing  flues  partly  open 
and  partly  closed."  "  The  first  take-up  flue  is  over  the  centre 
of  the  bridge  "  passing  to  "  the  end  of  the  furnace,"  whence  it 
returns  and  *'  then  passes  transversely  through  the  double  bridge 
'*  and  ascends  the  other  side  of  the  furnace  into  the  stack." 
Under  each  of  the  open  flues  are  the  closed  flues ;  '*  the  top  of 
"  the  hollow  bridge  is  covered  with  open  laid  brickwork ;"  per- 
forated dampers  are  placed  in  the  open  flues  at  the  first  and 
third  bends ;  and  the  closed  flues  are  provided  with  soot  doors. 
[Printed,42.   No  Drawings.] 

A.D.  1865,  March  27.— N»  864. 

LE  ROY,  Ferdinand. — This  invention  relates  to  a  non-heat- 
conducting  composition,  to  be  used  for  covering  steam  boilers, 
steam  engines  cylinders,  steam  pipes  and  other  heated  surfaces, 
so  as  to  prevent  therefrom  the  radiation  of  heat ;  it  is  also  appli- 
cable as  a  coating  for  pumps,  pipes,  utensils,  and  other  vessels  con- 
taining liquids,  for  the  purpose  of  forming  a  protection  against  ex- 
ternal air,  and  intense  cold  or  frost.  The  proportion  of  the  several 
ingredients  by  weight  consists  of,  112  parts  of  slimy  or  brick  clay, 
28  parts  of  fire-clay,  28  parts  of  sand,  28  parts  of  coal  ashes,  70 
parts  of  wood  charcoal,  28  parts  of  wood  sawdust,  12  parts  of  cow 
hair,  2  |iits  df  nHbeaten  flour,  80  parts  of  wftte,  wvd  ^  ^%s?w^  ^ 

0.M  ^^ 
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ootton  foot  oil,  or  other  analogous  fatty  matter.  The  whole  is  to 
be^weQ  mixed  and  combined  in  a  suitable  vessel  provided  with 
a  stirring  apparatus,  until  it  ts  brought  to  the  consistency  of 
plasterer's  mortar,  and  the  coating  from  ^  to  2  inches  in  thick- 
ness is  laid  on  in  the  same  manner.  When  dry,  the  substance 
formed  is  of  a  light,  hard,  and  porous  nature.  The  proportions 
of  the  ingredients,  and  the  mode  of  mi2dng  may  be  modified. 
[Printed,  4t{.    No  Drawings.] 

A.D.  1865,  March  2?.— N«  867. 

WEST,  WiIjIjI AM,— {Provisional  protection  [only.) — ^This  inven- 
tion, which  relates  to  the  preparation  of  lubricating  compounds, 
"  consists  in  the  employment  of  kaolin  (china  clay)  or  mica,  or 
"  mixtures  of  these  substances,  in  combination  with  tallow  or 
other  fatty  or  oily  matters.  Coal  or  other  tar  is  also  usually 
employed  with  or  without  other  ingredients  according  to  the 
"  effect  desired  to  be  obtained.  The  proportion  of  the  china  day 
or  mica,  or  the  mixtures  thereof,  may  be  greatly  varied,  but  as 
a  general  rule  such  substance  or  substances  is  or  are  to  form 
the  base  or  principal  ingredient  of  the  lubricating  compound. 
The  materials  are  mixed  intimately  together,  applying  heat 
when  necessary  in  making  the  compound.  The  fatty  and  oily 
'^  matters  may  in  some  cases  be  saponified,  or  have  combined 
''  therewith  alkalies  or  alkine  earths  or  oxides ;  other  ingredients 
'*  may  be  added  to  the  mixture ;  but  it  is  believed  that  compounds 
"  consisting  of  kaolin  or  mica,  or  mixture  thereof  combined  with 
tar  and  tallow,  or  other  fatty  or  oily  matters  are  best  suited  for 
general  purposes,"  (viz.)  1 12  lbs.  of  kaolin,  or  of  mica,  or  a 
mixture  thereof,  6  gallons  of  coal  or  other  tar,  and  10  lbs.  of 
tallow.  The  ingredients  mixed  according  to  the  above  proportions, 
it  is  stated,  form  a  suitable  lubricating  compound  for  the  bearings 
and  parts  of  steam  and  other  machinery. 
[Printed,  4d.    No  Drawings.] 

A.D.  1865,  March  28.— N«  882. 

WRIGHT,  JosEPH.—This  invention  relates  to  steam  forging 

machines,  wherein  are  employed  four  hammers  arranged  at  right 

angles,  two  vertically  and  two  horizontally  on  the  same  plane,  to 

alternately  upon  a  central  object  or  forging  in  converging  and 

J^gmg  pairs.    The  hammers  are  fitted  to  slide  in  radial  grooves 
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formed  at  right  an^es  on  the  face  of  the  framing,  and  are  operated 
alternately  in  pairs,  ao  as  to  strike  simultaneously  on  Htm  opjpoeiie 
sides  of  ^e  metal,  no  anvil  block  being  required.  The  hammen 
are  connected  by  four  levers,  one  hammer  being  attached  to  tlw 
piston  rod,  is  moved  direct  by  the  engine,  which  is  placed  in  a 
vertical  line  beneath.  When  this  hanmier  is  raised  by  the  piston 
to  strike  the  under  side  of  the  forging,  the  pair  of  hammers  on  tiie 
horizontal  plane  are  by  the  action  of  the  levers  forced  apart,  and 
the  hammer  in  the  vertical  line  above  is  brought  down  simul- 
taneously and  strikes  at  the  same  moment  upon  the  upper  side  of 
the  forging.  The  down  stroke  of  the  piston  causes  the  pair  of 
vertical  hammers  to  diverge,  and  by  means  of  the  connecting  levers 
the  horizontal  pair  are  brought  to  bear  upon  the  forging,  acting 
uipon  it  simultaneously  at  opposite  sides.  In  this  way  the  pairs 
act  by  turns,  each  one  of  a  pair  resisting  the  impidse  of  the 
otlier. 

The  arrangements  may  be  modified  by  causing  the  hammers  to 
strike  at  an  angle,  or  by  causing  all  to  strike  simultaneously,  and 
more  than  one  steam  cylinder  and  piston  may  be  employed. 
[Printed,  l(k{.   Drawing.] 

A.D.  1865,  March  31.— N«  906. 

SWARBRICK,  John,  SWARBRICK,  David,  SWARBRICK, 
Benjamin,  and  SWARBRICK,  Ormsrod. — ^This  invention 
Telates  to  steam  boilers.  The  inventors  say  ''  Instead  of  placing 
**  fire-bars  in  the  flue  or  flues  for  supporting  the  ^re,  we  employ 
**  a  hollow  fire-box  ha^dng  in  it  any  convenient  number  of  vertical 
''  tubes  open  at  the  top  to  the  fijre  and  at  the  bottom  to  the  ash 
hole,  the  said  tubes  being  round,  rectangular,  or  of  any  other 
suitable  shape.  To  the  said  fire-box  and  boiler  we  connect 
pipes  through  which  the  water  will  pass  into  the  fire-box  and 
circulate  therein,  so  that  the  heated  surfeu^  of  the  fire-box  and 
exteriors  oi  the  vertical  tubes  shall  give  additional  heat  to  the 
water,  and  at  the  same  time  keep  the  box  at  a  lower  temperature 
than  the  ordinary  fire-bars,  and  thereby  prevent  the  clinkers 
from  sticking.  We  also  place  one  or  more  moveable  metal 
''  heat  spreaders  behind  the  bridge,  and  in  the  back  part  of  the 
^'  flue  or  flues,  in  order  to  cause  the  heat  and  flame  to  radiate  and 
*'  impinge  upon  the  inner  circumference  of  the  flue  or  flues;  and 
*^  in  offdet  to  enable  the  heat  spreaders  to  caaae  «ta  Vitti^  c^Vniaav 
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'^  tion  as  possible  we  make  their  surfaces  £a.cing  the  fire  of  a 
*'  spherical  or  circular  shape."  The  feed  water  is  introduced  at 
the  bottom  of  the  boiler  or  at  the  front  of  the  fire-box,  in  order 
that  it  may  enter  the  boiler  in  a  heated  state.  The  heat  spreaders 
are  supported  on  legs,  and  are  shaped  to  correspond  with  the 
form  of  the  flues,  llie  invention  is  applicable  to  marine  boilers, 
as  well  as  to  boilers  which  are  fired  underneath. 
pPrinted,  Kid.    Drawing.] 

A.D.  1865,  April  3.— N«  935. 

GOLLINGS,  William  Cantrill.  —  (Provisional  protection 
<mly,) — The  object  of  this  invention,  which  it  is  stated  can  be 
used  in  the  construction  of  a  rotary  steam  engine  or  pump,  is 
described  as  applied  to  paddle  wheels  for  the  purpose  of  gaining 
speed,  by  maintaining  during  revolution  each  paddle  or  float  in  a 
perpendicular  position  by  means  of  additional  wheels,  one  on  each 
side  of  the  vessel  revolving  upon  a  fixed  axis,  fastened  above 
the  paddle  wheel  shaft  to  the  outer  beam  of  each  paddle  box. 
The  boards  or  floats  of  each  paddle  wheel,  are  thereby  severally 
kept  perpendicular  at  all  points  of  the  revolution  by  means  of  a 
crank  arm  on  each  float,  attached  to  and  guided  by  the  additional 
wheels. 

The  same  system  of  keeping  paddles  or  floats  perpendicular 
can  be  used  for  the  purpose  of  constructing  a  rotary  steam  or 
'*  water  engine  or  pump." 
[Printed,  8tf.   Drawing.] 

A.D.  1865,  April  4.— N°  949. 

BROOKES,  William. — (A  communication  from  Joseph  Perri- 
gaidt,  Marie  Joseph  Denis  Farcot,  Jean  Joseph  Leon  Farcot,  Michel 
Basile  Abel  Farcot,  Joseph  Etienne  Eloi  Chateau,  and  Emmanuel 
Denis  Farcot.) — ^This  invention  relating  to  apparatus  for  obtaining 
motive  power,  consists  '*  in  a  new  mode  of  employing  steam,  gas, 
**  and  other  fluids  to  act  upon  revolving  wheels.  For  this  pur- 
pose the  wheel  is  arranged  in  such  manner  that  it  receives  a 
a  series  of  successive  different  and  decreasing  impulses  of  the 
same  fluid  without  the  progress  of  the  fluid  being  stopped  or 
hindered  in  its  passage.  The  impulses  may  be  successive  and 
intermittent  or  successive  and  continuous  according  to  the 
awan^ement  of  the  wheel  without  the  principle  of  the  Invention 
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being  modified^  because  it  consists  specially  in  obtaining  a 
'^  repetition  of  the  action  of  the  same  fluid,  which  thereby 
**  successively  gives  up  a  part  of  its  velocity." 

In  order  to  produce  intermittent  impulses  the  floats  or  vanes 
of  the  wheel  are  of  form  variable  enclosed  between  two  parts  of 
''  the  same  fixed  case.  The  fluid  being  introduced  with  a  certain 
''  velocity  comes  in  contact  with  one  of  the  floats  of  the  whed 
*'  giving  to  it  a  part  of  its  velocity,  and  then  escapes  by  a  lateral 
**  orifice  which  conducts  it  upon  another  float  to  which  it  gives 
likewise  a  part  of  its  velocity.  The  fluid  acts  thus  successively 
upon  the  different  floats  or  vanes  of  the  wheel,  losing  each  time 
a  fraction  of  its  velocity  approximating  to  that  of  the  wheel, 
''  and  it  will  at  the  end  of  the  motion  have  given  off  its  power 
''  almost  entirely  witiiout  requiring  great  velocity  of  rotation  as  in 
''  wheels  as  ordinarily  arranged." 

"  In  order  to  transform  a  wheel  with  successive  and  inter- 
**  roittent  impulses  into  a  wheel  with  successive  and  continuous 
'^  impulses,  it  suffices  to  prolong  sufficiently  one  of  the  floats ; 
"  this  may  be  realized  by  giving  to  the  wheel  the  form  of  a  spiral 
curve  or  involute  of  a  circle  departing  progressively  from  its 
axis.  Wheels  of  this  system  may  be  worked  by  steam  with  or 
without  condensation,  and  the  apparatus  may  be  surrounded 
^'  by  a  case  heated  to  prevent  cooling." 

Modified    constructive    arrangements    of   the    apparatus    are 
described  and  illustrated. 
[Printed,  lj.lOcf.   Drawings.] 

A.D.  1865,  April  4.— N«  953. 

VAUGHAN,  Joseph. — ^This  invention  consists  "  in  causing  the 
pistons  of  steam  and  atmospheric  hammers  and  presses  as  they 
approach  near  the  end  of  their  upward  stroke,  or  at  any 
required  point  of  their  stroke,  to  close  the  exhaust  passage,  and 
thereby  prevent  any  escape  of  air  or  steam  from  above  the 
piston  after  it  has  arrived  at  the  position  described.  The  mo- 
*'  mentum  of  the  rising  piston  and  parts  moved  therewith 
"  continues  the  motion  of  the  piston  after  the  exhaust  has  been 
*'  shut  off;  the  air  or  steam  between  the  piston  and  top  of  the 
^*  cylinder  is  thereby  compressed  and  forms  as  it  were  an  air 
cushion,  which  prevents  the  piston  striking  the  to^  of  t\s& 
cylinder,  and  which  as  the  piston  commeaceft  \\i<&  i^\i\sxOk  ^x 
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**  descending  stroke  starts  the  piston  by  its  elasticiiy^  and  thus 
**  aids  the  air  or  steam  in  impelling  the  piston  downwards." 
"  At  the  bottom  of  the  exhaust  passage  is  a  valve  kept  open  by  a 
coiled  or  other  sjmngy  and  on  the  other  side  of  the  valve 
a  stronger  spring  is  fixed.  The  first-named  spring  keeps  the 
^  valve  open  tmtil  the  piston  in  rising  comes  in  contact  with  the 
"  lower  and  stronger  spring,  and  by  compressing  it  causes  it  to 
^*  dose  the  exhaust  passage.  Or  the  valve  by  which  the  exhaust 
**  passage  is  closed  may  be  carried  by  the  piston  of  the  hammer 
"  orpress.^' 
The  invention  '^may  also  be  applied  to  steam  engines^  the 
shutting  off  of  the  exhaust  being  effected  both  at  the  top  and 
bottom  of  the  cylinder.  In  this  case  the  piston  starts  at  the 
**  commencement  of  each  stroke  with  greater  force  than  in  ordi- 
"  nary  steam  engines,  so  that  immediately  the  crank  has  passed 
^  the  dead  point  the  crank  rod  is  made  to  act  upon  the  crank 
*'  with  much  more  than  the  usual  force." 
[Printed,  lOd.    Drawing.] 

A.D.  1865,  April  5.— N°  962. 

ALLEYNE,  John  Gay  Nbwton. — ^This  invention  relates  to 
two  mechanical  arrangements  for  imparting  motion  to  the  driving 
wheels  of  traction  engines.  First,  by  means  of  a  worm  and  worm 
wheel ;  for  which  purpose  two  steam  cylinders  are  arranged  *'  one 
on  each  side  of  the  smoke  box,  to  act  upon  either  one  and  the 
same  crank  or  two  separate  cranks  of  a  crank  shaft  situated 
in  the  longitudinal  centre  line  of  the  engine.  This  crank  shaft 
is  connected  by  means  of  universal  joints  or  other  suitable 
coupling,  and  an  intermediate  shaft  to  the  worm  in  gear  with 
'^  the  worm  wheel  fixed  on  the  axles  of  the  driving  wheels,  to  the 
axle  boxes  of  which  the  framing  carrying  the  worm  is  attached. 
The  worm  is  made  of  such  a  pitch  as  just  to  be  capable  of 
being  made  to  revolve  by  the  worm-wheel,  so  that  the  engine 
is  not  made  to  stop  dead  when  the  steam  is  shut  off.  If,  in  the 
*'  above  described  arrangement,  both  steam  cylinders  are  made 
*'  to  work  upon  one  and  the  same  crank  at  right  angles  to  each 
*'  other,  the  slide  valves  to  both  cylinders  can  be  worked  by 
^  one  and  the  same  cam  or  excentric  upon  the  crank  shaft." 

The  second  imparts  locomotion  ''  to  traction  engines  by  means 
**  of  an  endless  band  or  chun  passing  round  a  pidley  or  chain 
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wheel  on  the  crank  shaft  of  the  steam  engme,  and  round  a 
puUej  or  chain  wheel  on  the  driving  wheels,  arranged  in  such  a 

'^  manner  that  either  a  fast  or  a  slow  motion  may  be  imparted  to 

"  the  driving  wheels," 

[FHnted,  l8, 4d.    Drawings.] 

A.D.  1865,  April  6.— N«»  981. 

JOHNSON,  John  Henry. — (A  communication  from  Herman 
Haupt,) — This  invention  relates  to  apparatus  combined  with  and 
actuated  by  steam  or  other  motive  power,  for  drilling  or  boring 
rocks  and  mineral  substances,  tunnelling,  mining,  and  similar 
operations ;  it  also  serves  in  part  to  ventilate  the  workings  of 
mines. 

The  steam  cylinder  has  side  trunnions,  which  support  the 
apparatus  on  bearings  in  a  suitable  frame,  whereon  it  is  mounted 
and  balanced,  so  as  to  admit  of  adjustment  for  operating  in  any 
required  direction.  The  usual  valve  chamber  is  cast  on  the  top 
of  the  cylinder,  and  suitably  arranged  pipes  are  connected  for  the 
induction  and  emission  of  the  steam.  The  cylinder  is  provided 
with  a  piston,  fixed  on  a  hollow  piston  rod,  the  ends  of  which 
respectively  pass  out  through  the  cylinder  covers.  The  steam 
admission  into,  and  the  exhaust  from  the  cylinder,  is  regulated 
by  the  action  of  the  drill.  The  drill  or  drill -holder  is  held  to  the 
hollow  piston  rod  by  a  "  gripper  box,"  which  relaxes  at  the  end 
of  the  outward  stroke,  and  allows  the  drill  to  adjust  itself  against 
the  face  of  the  rock  or  working,  and  which  also  each  back  stroke, 
by  means  of  an  internal  ratchet  and  pawl  or  otherwise,  gives 
slow  intermittent  rotary  motion  to  the.  drill.  It  is  found  pre- 
ferable to  multiply  the  strokes  of  the  tool  on  the  rock  under 
fuU  head  of  steam,  between  each  advance  or  feed  of  the 
driU. 

The  boiler  is  advanced  along  the  working  on  a  tramway,  the 
smoke,  exhaust  steam,  and  vitiated  air,  being  carried  off  by  a 
pipe,  the  contents  of  which  are  drawn  out  ot  exhausted  by  a 
fan. 

EPrinted,  Is.    Drawing.] 

A.D.  1865,  April  6.— N°  982, 

JONES,  James  Grafton. — ^This  invention  relates  to  apparatus 
for  actuating  the  valves  of  steam  and  other  engmfiB)  ^y^*^*^^^ 
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engines  employed  for  giving  motion  to  the  picks  and  tools  used 
in  getting  coal  and  other  minerals^  and  for  the  performance  of 
work^  where  the  length  of  each  succeeding  stroke  of  the  engine^  may 
vaij  by  reason  of  interfering  causes.  The  apparatus  is  described 
as  applied  to  a  horizontal-cylinder  engine.  "  The  piston  rod  is 
"  hollow,  and  has  within  it  a  rod  which  at  its  outer  end  is  con- 
"  nected  to  one  end  of  a  lever,  which  at  its  other  end  is  connected 
*'  to  a  slide  valve.  The  rod  which  is  received  into  the  hollow 
"  piston  rod  has  fixed  on  it  at  one  end  a  disc  or  piston  which 
fits  but  slides  very  freely  in  the  hollow  piston  rod.  The  other 
end  of  the  rod  which  slides  within  the  piston  rod  passes 
through  a  stuffing  box  in  the  cover  at  one  end  of  the  cylinder 
of  the  engine ;  and  such  sliding  rod  has  a  collar  on  it  where  it 
comes  against  the  piston,  so  that  when  the  piston  of  the  engine 
is  moving  back  after  it  has  performed  a  stroke  it  forces  the 
sliding  rod  back,  and  consequently  reverses  the  valve,  but 
when  the  piston  is  making  the  next  stroke,  should  the  piston 
be  prevented  making  a  complete  stroke  from  end  to  end  of  the 
cylinder,  then  the  tappet  or  instrument "  (preferred  to  be  a 
cylhider  of  lead  lined  or  bushed  with  brass)  "  will  by  its  mo- 
''  mentum  continue  its  motion,  and  it  will  slide  along  the  rod 
"  within  the  hollow  piston  rod,  and  will  strike  against  the  disc, 
^^  and  cause  it  and  the  rod  to  which  it  is  fixed  to  slide  within  the 
"  piston  rod,  and  thus  move  or  reverse  the  valve." 
[Printed,  8<^.   Drawing.] 

A.D.  1865,  April  7.— N«  988. 

RYDILL,  George. — (Provisional  protection  only.) — ^This  in- 
vention relates  to  the  construction  of  steam  boilers,  their  flues 
and  furnaces.  Two  or  more  ordinary  boilers  are  placed  in  any 
parallel  position  a  short  distance  apart,  and  are  made  to  com- 
municate with  each  other  by  means  of  multitubular  arrangements 
of  curved  tubes,  which  are  capable  of  supporting  one  boiler  when 
superposed  above  another.  The  flue  sides  are  of  iron,  framed 
and  so  constructed  as  to  be  capable  of  removal  either  laterally  or 
endways  on  rails,  for  the  purpose  of  gaining  access  to  the  flues. 
Water  pipes  are  fitted  inside  these  flue  frames,  and  made  to  com- 
municate with  the  water^in  the  boilers,  which  finely  circulates 
through  them.  The  frames  are  filled  in  with  brick-work,  and 
^ e]o8e  up  to  the  sides  of  the  boilers,  thereby  forming  upper 
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and  under  flues.  The  boilers  are  secured  to  each  oilier  by  suitable 
stays,  they  are  made  in  short  lengths,  and  may  be  disposed  side 
by  side  in  series,  with  furnaces  at  intervals  and  at  one  end,  all 
discharging  into  one  flue.  An  air  culvert  is  constructed  for  con- 
ducting air  to  the  furnaces. 

OPrinted,  4(1.  No  Drawings.] 


A.D.  1865,  April  7  — N»  991. 

SMITH,  Samuel,  and  JACKSON,  John  William.— This 
invention  relates  to  governors  for  steam  and  other  motive  power 
engines ;  its  novelty  consists  in  causing,  at  one  fixed  speed  of  the 
governor,  the  centripetal  to  balance  the  centrifugal  force  of  the 
weights  by  means  of  a  parabolic  curvilinear  movement  of  the 
governor  balls,  which  is  effected  by  the  use  of  a  paraboliformed 
slide  or  bearing  for  the  balls,  secured  to  the  vertical  spindle  and 
more  quickly  curving  upwards  than  the  arc  commonly  described 
by  the  balls  of  the  ordinary  governor.  The  supporting  arms  are 
connected  to  the  balls  by  a  sliding  joint  or  slot,  so  that  at  a  given 
sx)eed,  whatever  be  the  distance  of  the  balls  from  the  spindle,  the 
gravitation  of  the  balls  balances  their  centrifugal  impulse ;  but  if 
the  speed  be  either  accelerated  or  moderated,  then  by  means  of 
the  ordinary  connecting  rods  and  levers,  the  throttle  valve  is  more 
or  less  correspondingly  acted  upon,  until  the  normal  speed  is 
re-established  and  the  balance  restored.  It  is  stated  that  the 
mechanical  arrangement  for  generating  the  curvilinear  movement 
of  the  balls  may  be  varied. 

fPrinfced,l(W.    Drawing.] 

A.D.  1865,  April  8.— N°  1002. 

GEDGE,  William  Edward.  —  {A  communication  from  Alfred 
Taillendeau,) — This  invention  relates  to  a  novel  application  of 
steam  power  to  the  locomotion  of  trains  of  carriages  on  common 
roads.  Each  wagon  or  vehicle  is  propelled  by  its  own  wheels, 
and  only  receives  traction  for  the  purpose  of  changing  its  direc- 
tion. "  Motion  is  communicated  from  one  vehicle  to  the  other  by 
means  of  transmitting  gearing  fitted  on  the  centre  of  the 
coupling  joint  of  the  several  vehicles.  This  centre  of  articula- 
tion or  point  of  attachment  being  the  only  one  nvV^^i^  ^<)i^  tl<^\» 
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''  change  posifion  in  the  difiPerent  manoeuvres  of  the  train^  is  the 
**  only  one  capable  of  carrying  a  mechanical  movement  £rom  one 
**  vehicle  to  the  other/*  The  steam  engine  gives  motion  to  the 
driving  wheels  of  its  own  carriage  only  by  means  of  gearing.  The 
crank  shaft  which  carries  the  pinion  is  also  '^  provided  with  a 
*'  pulley,  which  by  means  of  a  band  transmits  the  motion  to  a 
"  double  pidley  fixed  on  a  vertical  shaft  fitted  in  the  centre  of 
**  the  joint,  coupling  the  first  vehicle  with  the  following  one." 
Each  coupling  joint  between  the  succeeding  carriages  is  fitted  in 
the  same  way,  and  gives  motion  by  means  of  bands  and  pulleys, 
to  the  wheel  axles  and  wheels  of  the  wagons  or  vehicles  which 
follow.  Instead  of  bands  and  pulleys,  bevel  gearing  at  the 
coupling  centre  may  be  employed  for  transmitting  the  motion 
from  carriage  to  carriage  through  the  train.  Ordinary  breaks  are 
provided,  and  the  carriage  of  the  engine  and  boiler  is  fitted  with 
a  fore  carriage  and  steering  apparatus,  and  may  carry  a  windlass 
in  case  of  need. 

[Printed,  6d.    Drawing.] 


A.D.  1865,  April  11.— N«  1029. 

JOHNSON,  John  Henry.  —  {A  communication  from  Thomas 
Luders,) — {Letters  Patent  void  for  want  of  Final  Specification.) — 
'*  This  invention  relates  to  a  peculiar  mode  of  constructing  steam 
^*  generators,  which  is  also  applicable  to  the  constructing  of 
"  condensers  or  coolers,  and  consists  in  the  employment  of  a 
''  number  of  hollow  slabs  or  chambers  of  cast  iron,  each  slab  or 
chamber  being  composed  of  any  desired  number  of  hollow 
spheres  cast  together  with  curved  necks  so  as  to  estabhsh  a 
free  communication  between  all  the  spheres  in  each  hollow  slab 
*'  or  chamber.  A  number  of  these  hollow  slabs  or  chambers  are 
disposed  side  by  side  in  any  desired  form  or  arrangement  ac- 
cording to  the  desired  contour  or  form  of  the  generator  or 
condenser  to  be  erected,  and  they  communicate  with  each  other 
by  cross  connections  made  at  one  or  more  of  the  comers  of  each 
slab.  .  .  .  These  cross  connections  are  made  by  forming 
spherical  joints  on  the  slabs  ....  and  interposing  a  corre- 
spondingly shaped  joint  ring  between  each  of  the  adjoining 
"  chambers,*'  the  parts  being  drawn  together  by  long  screw  bolts, 
which  are  tightened  up  outside  the  two  end  chambers  of  the 
series.     The  steam  and  wat«f  feed  connections  are  conveniently 
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attaclied  to  one  or  more  of  the  intermediate  joint  rings.  For 
Bteaan  boilers  it  is  preferred  that  the  slabs  be  placed  at  an  angle 
of  45^. 

[Printed*  4<2.  Vo  Drswfngv.] 

A.D.  1865,  April  12.— N»  1051.    (♦  *) 

NEWTON,  Alfred  Vincent. — (A  communication  from  William 
Sellers,) — "  An  impfoved  construction  of  Giflard  injector." 

This  inyentioa  relates  to  an  improvement  whereby  GifEiard's 
injector  is  rendered  self-regolating.  It  consists  in  "using  the 
*'  orerflow  water  to  control  the  admission  of  the  water  or  steam 
"  or  both  to  the  injector,  so  that  the  pressure  inside  the  chamber, 
"  caused  by  an  overflowing  jet,  shall  diminish  the  supply  of  water 
"  or  increase  the  supply  of  steam,  or  it  may  effect  both,  whilst 
the  water  which  has  escaped  at  the  point  of  overflow  to  pro- 
duce this  effect,  being  retained  in  contact  with  the  jet  will  be 
drawn  in  again  whenever  the  supply  of  water  is  too  small  or 
the  supply  of  steam  too  great,  and  thus  produce  a  partial 
"  vacuum  in  the  overflow  chamber,  reverse  the  previous  operation, 
"  and  re-adjust  the  instrument  to  the  new  conditions  without 
^  any  waste  at  the  point  of  overflow." 
ITrinted.l<ki.   Drawing.] 

A,D,  1865,  April  13.— N«  1059. 

DAWSON,  Seth,  burgess,  John,  and  WILSON,  John.— 

'•^Provisional  protection  only.) — This  invention,  relating  to  a 
mode  of  effecting  an  even  expansion  in  the  packing  rings  of  the 
metallic  pistons  of  steam  and  other  engines,  consists  in  the  use  of 
a  hdical ''  or  other  spring,  acting  with  a  downward  pressure,  so 
*  that  when  compressed  by  the  cover  of  the  piston  and  its  screws, 
they  act  upon  and  impart  a  lateral  pressure  to  the  ordinary  V 
ring  employed  to  expand  the  packing  rings,  which  pressure 
may  be  received  by  an  extra  ring  encircling  the  piston  block, 
and  be  thereby  transferred  to  the  ordinary  V  ring  to  press  the 
same  outwards  to  keep  the  packing  rings  in  contact  with  the 
interior  surftuje  of  the  cylinder.  When  one  spring  is  employed 
it  encircles  the  piston  block,  and  is  forced  down  by  the  screws 
acting  on  the  cover  of  the  piston,  and  presses  upon  the  aforesaid 
extra  ring,  the  inner  surface  of  which  fits  and  slides  upon 
the  jnston  block,  its  exterior  surface  being  iiw^i\fc^  Qt'^^^SL^ 
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*'  shaped^  and  acts  against  the  inner  surface  of  the  ordinary  V 
ring  and  presses  it  outwards.  The  chief  feature  or  object  of 
the  invention  being  to  impart  a  lateral  or  outward  expansion  to 
the  packing  rings  of  the  piston  by  the  employment  of  an 

"  internal  vertical  pressure  derived  from  its  spring  or  springs." 
[Printed,  4<2.    No  Drawings.] 


A.D.  1865,  April  13.— N«  1062. 

BROOMAN,  Richard  Archibald. — (A  communication  from 
Pierre  Samain.) — ^This  invention  relates  to  apparatus  for  feeding 
boilers ;  it  is  also  applied  to  the  propulsion  of  vessels,  and  for  dis- 
charging bilge  water  from  the  hold  of  a  ship.  The  apparatus  is 
composed  of  a  cylindrical  closed  vessel  or  receiver,  placed  con- 
tiguous to  the  boiler  in  communication  with  the  steam  and  water 
spaces,  by  pipes  attached  respectively  to  the  top  and  bottom  of 
the  vessel.  *'  A  syphon  tube  leads  from  the  top  of  the  receiver  to 
"  a  condenser  above.  There  is  a  float  in  the  receiver  fitted  with 
an  elastic  ball  at  top  and  bottom,  which  balls  act  as  valves,  the 
upper  one  to  close  the  end  of  the  syphon  tube,  and  the  lower 
to  close  the  pipe  which  leads  from  the  bottom  of  the  receiver. 
^'  There  is  also  another  float  in  this  last-named  pipe.  If  the 
''  receiver  be  filled  with  water  the  float  therein  is  raised  to  the 
*'  top,  so  that  the  upper  valve  is  closed  and  the  lower  valve  open. 
'^  Steam  from  the  boiler  led  by  the  pipe  communicating  with  the 
"  first  of  the  orifices  before-mentioned,  enters  the  upper  part  of 
the  receiver  and  exerts  pressure  on  the  surface  of  the  water^ 
compelling  a  portion  of  it  to  pass  through  the  lower  orifice  to 
the  boiler.  The  float  in  the  receiver  is  thereby  lowered  and 
the  upper  valve  opened,  so  as  to  allow  the  steam  to  pass  up  the 
syphon  tube  into  the  condenser.  The  pressure  of  the  steam 
'^  on  the  surface  of  the  water  in  the  condenser  opens  a  valve  in  a 
"  pipe  leading  therefrom  to  the  lower  part  of  the  receiver,  which 
"  is  thus  supplied  with  water,  and  the  float  rises  to  the  top  as  in 
"  the  first  instance.  The  condensation  of  the  steam  in  the  con- 
*'  denser  produces  a  vacuum  therein,  which  draws  into  the  con- 
**  denser  a  fi«sh  supply  of  water  from  a  reservoir  placed  on  the 
"  boiler  or  other  convenient  part.  Thus  the  condenser,  while 
'*  suppljring  the  receiver,  is  not  emptied,  as  it  is  itself  continually 
"  fed  from  the  reservoir.  If  the  water  level  in  the  boiler  becomes 
^'lowered,  the  second-named  float  falls  and  allows  water  to 
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'^  flow  from  the  receiver  to  the  boiler/'  Modifications  of  the 
apparatus  are  described,  comprising  apparatus  for  raising  water 
and  feeding  boilers.  The  propulsion  of  vessels  is  to  be  effected 
by  similar  apparatus,  drawing  and  discharging  water,  and  the  dis- 
charging of  water  from  the  hold  of  a  ship  is  to  be  accomplished 
by  the  same  means. 

[Printed,  1«.     Dnwings.] 

A.D.  1866,  April  13.— N<»  1064.    (♦  ♦) 

BEARDMORE,  William,  the  younger.— (Promioiia/  protec- 
tion only,)—**  Improvements  in  the  arrangement  of  furnaces  used 
"  for  puddling  and  reheating  iron,  the  generation  of  steam,  and 
**  other  similar  purposes."  *'  The  furnace  consists  of  a  hopper  " 
'<  situated  above  the  fire-bars,"  for  holding  the  fresh  fuel,  which 
as  it  descends  gets  coked.  **  A  blast  of  steam  or  air  may  be  intro- 
*'  duced  '*  to  increase  "the  intensity  of  the  incandescence." 
[Printed,  4d.   No  Drawings.] 

A.D.  1865,  April  16.— N«  1066. 
COURTAULD,  John  Minton. — ^This  invention  relates  to  a 
safety  apparatus  for  steam  boilers,  which  **  consists  in  the  employ- 
"  ment  of  a  copper  or  other  suitable  metal  tube  carried  through 
"  the  upper  part  of  the  boiler,  and  descending  below  the  proper 
**  working  water  level  therein,  and  in  connecting  to  the  upper 
"  part  of  the  tube,  carried  to  a  greater  or  lesser  height  from  the 
"  top  of  the  boiler,  a  rod,  which  by  the  expansion  of  the  tube 
"  acts  upon  a  safety  valve  when  the  water  falls  below  the  proper 
"  level  and  allows  steam  to  escape  from  the  boiler."  Instead  of 
fixing  the  tube  through  the  top  of  the  boiler,  it  is  sometimes 
dipped  into  a  pipe,  which  projects  at  a  suitable  level  from  the 
boiler  side.  An  alarm  whistle  is  sounded  by  the  escaping  steam 
and  a  detector  shows  when  the  valve  has  been  raised.  The 
apparatus  may  be  used  to  give  alarm  when  there  is  excessive 
steam  pressure,  for  which  purpose,  a  weight  on  the  valve  lever 
should  be  regulated  to  lift  a  little  before  the  excessive  pressure 
raises  the  main  safety  valve. 
[Printed,  l(k2.    Drawing.] 

A.D.  1866,  April  17.— N°  1074. 
DE  ST.  C]6RAN,  Louis. — ^This  "  invention  relates  to  an  ammo- 
"  niacai  gas  engine  in  which  the  same  water  ia  'USftd  ^^gbiov.  vcA 
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^*  again.  For  this  purpose  a  boiler  or  heating  vessel  is  con- 
^'  nected  with  a  refrigerating  worm  which  communicates  with 
*'  two  receivers,  one  of  which  is  filling  while  the  other  is  empty- 
'*  ing;  these  receivers  communicate  with  a  cylinder  which  is 
"  furnished  with  a  piston  and  communicates  with  a  close  vessel 
"  filled  with  cold  water,  the  vessel  also  communicates  with  the 
"  boiler  in  such  manner  that  the  water  after  absorbing  anunonia 
"  as  herein-after  described  is  forced  or  pumped  back  into  the 
"  boiler.  Water  saturated  with  ammoniacal  gas  having  been 
"  introduced  into  the  boiler  and  heated  gives  off  the  gas,  which 
"  passes  into  the  worm  where  it  is  refirigerated,  and  it  thence 
"  flows  into  one  or  other  of  the  two  receivers,  in  which  it  is 
liquefied ;  communication  is  then  opened  between  the  receiver 
and  the  cylinder,  whereupon  the  liquid  ammonia  vaporizes 
(being  freed  from  the  pressure  from  the  boiler),  and  it  flows  in 
a  stat^  of  vapour  into  the  cylinder  and  acts  on  the  piston.  After 
working  in  the  cylinder  it  passes  into  the  close  vessel,  where  it 
"  dissolves  in  or  becomes  absorbed  by  the  cold  water,  which 
being  thus  saturated  with  gas  is  pumped  or  forced  back  into 
the  boiler,  and  the  gas  is  again  given  off  under  the  action  of 
''  heat ;  thus  the  same  water  serves  again  and  again,  being  cooled^ 
*^  saturated  with  gas,  and  then  reheated  until  the  gas  is  given 
**  off ;  the  process  is  repeated  without  a  fresh  feed  of  water  or  gas 
"  (from  without)  being  required." 
[Printed,  Sd.   Drawing.] 

A.D.  1865,  April  18.— N^  1079. 

BAKE  WELL,  Frbderick  Collieb. — {A  communication  from 
Henry  Johnson.) — ^This  invention  relates  to  cushions  for  engine 
cylinders,  and  '^  consists  in  seating  within  the  cylinder  of  a  steam 
engine  or  steam  hanmier,  and  at  a  short  distance  from  the  end 
or  ends  of  the  cylinder,  a  moveable  steam-tight  disc  or  false 
head,  the  cylinder  being  lengthened  sufficiently  to  give  room 
for  the  stroke  of  the  working  piston  below  the  disc,  the  steam 
from  the  boiler  being  admitted  into  the  space  between  the 
'*  moveable  disc  and  the  fixed  head  of  the  cylinder,  so  as  to  press 
"  the  disc  or  false  head  into  its  seat.  An  elastic  cushion  is  thus 
"  formed  by  the  pressure  of  the  steam  on  the  fEurther  side  of  the 
^'  moveable  disc  •  •  •  .  ,  so  that  in  case  the  piston  working 
ja    the   cylinder   should   stiike   against   the  moveable  disc 
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,  •  .  ,  the  steam  in  the  space  between  it  and  the  fixed 
"  head  of  the  cylinder  yields  to  the  blow,  and  the  elastic  pressure 
*'  of  the  steam  prevents  the  moveable  disc  from  being  forced 
against  the  fixed  head  of  the  cylinder." 

LFrinted,  ftL    Drawing.] 


A.D.  1865,  April  20.— N°  1096. 

HOCKING,  John. — {Provisional protection  not  allowed.) — ^This 
invention  of  apparatus  for  the  prevention  of  explosions  in  steam 
boilers,  has  reference  to  tiiat  class  known  as  "  Cornish  "  or  "  Lan- 
"  cashire "  boilers,  and  ^'  consists  in  the  adaptation  and  applica- 
*'  tion  to  the  inner  tube  of  such  boilers  of  a  valve  fitted  into  a 
"  short  pipe  or  socket  fixed  in  the  crown  or  upper  part  of  the 
tube,  such  valve  being  opened  by  the  collapsing  of  the  tube,  in 
the  upper  part  of  which  the  seat  of  the  valve  is  fixed.  The 
''  valve  is  connected  to  a  rod  which  passes  through  a  stuffing  box 
"  fixed  over  a  hole  in  the  outer  sheU  of  the  boiler,  on  the  top  of 
"  which  stuffing  box  is  fixed  a  cross  head  through  which  the 
"  upper  part  of  the  ro(l  is  passed.  This  upper  part  of  the  rod 
*'  has  a  screw  formed  on  it,  and  there  are  two  nuts,  one  over  and 
"  the  other  under  the  cross  head,  which  engage  with  the  said 
"  screw,  and  by  means  of  which  the  rod  may  be  adjusted  and  the 
"  valve  secured  in  its  seat  as  required.  It  is  preferred  that  the 
'*  valve  should  be  hemispherical  or  conical  in  order  to  prevent 
leakage,  but  its  form  may  be  varied.  It  is  also  preferred  that 
the  valve  should  be  composed  of  fusible  metal.  In  some  cases 
it  may  be  found  desirable  to  apply  more  than  one  valve  to  the 
"  crown  of  the  tube." 

[Printed,  4d.    No  Drawings.] 


A.D.  1866,  April  21.— N«»  1112. 

HUGHES,  Edward  Thomas. — (A  communication  from  Frederic 
Henry  Brinkmann  and  Ernest  Frederic  Wackwitz,  the  younger,) 
(Provisional  protection  only,) — This  invention,  relating  to  packing 
for  steam  cylinders,  stuffing  boxes,  vessels  containing  water,  or 
aeriform  fluids,  and  similar  purposes,  is  intended  to  replace  hempen 
and  such  like  packing  requiring  to  be  soaked  in  grease  or  oil. 
The  new  packing  consists  of  laminated  bands  of  ptSk^^^  ^i  ^yl- 
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cular  or  other  necessary  form.  These  bands  are  first  soaked  in 
boiling  water  until  perfectly  soffc^  in  which  state  they  are  packed 
in  the  stuffing  box,  one  laid  upon  another  around  the  piston 
or  other  rod  until  the  box  is  sufficiently  full,  so  that  the  bands 
can  be  pressed  together  by  the  cap  or  cover.  It  is  stated  that 
neither  oil  nor  grease  is  required,  and  that  the  new  packing 
is  much  cheaper  and  more  efficient  and  durable  than  other 
packing. 

[Printed,  4c/.   No  Drawings.] 

A.D.  1865,  April  21.— N«  1123. 

HALL,  CoLLiNSON. — ^The  first  part  of  this  invention  relates  to 
steam  engines  for  working  ploughs  and  other  implements,  and 
consists,  when  two  engines  are  employed  at  opposite  sides  of  a 
field,  in  fitting  on  the  crank  shaft  of  each  a  double  clutch,  or  one 
clutch  within  another,  their  respective  teeth  being  cut  in  opposite 
directions.  When  one  engine  is  put  into  gear  for  drawing  the 
opposite  plough  or  implement,  and  the  movement  of  the  rope  is 
conununicated  to  one  or  other  of  the  clutches  on  the  other  engine^ 
a  spring  or  other  appliance  gives  notice  to  the  attendant  that  the 
first  engine  has  commenced  to  work,  so  that  he  may  put  his 
engine  into  gear  to  assist  the  first  engine.  The  double  clutch 
arrangement  regulates  the  speed  and  power  of  the  engines. 

The  second  part  consists  in  moving  the  engine  forward  at  each 
travel  of  the  ploughs,  by  means  of  a  worm  and  worm  wheel  car- 
ried on  the  shaft  of  the  small  chain  wheel. 

Third,  relates  to  the  drums  over  which  the  drawiiig  ropes  pass^ 
as  described  in  the  Specification  of  Letters  Patent  granted  to  this 
inventor  and  bearing  date  March  11th,  1862,  No.  658.  The  object 
being  to  prevent  the  clogging  of  the  links  of  the  chain  on  the 
tongues  of  the  drums. 

Fourth,  relates  to  the  ploughs,  and  consists  in  the  employment 
of  a  rack  on  a  horizontal  longitudinal  bar  instead  of  the  sectors, 
is  described  by  this  inventor  in  the  Specification  of  other  Letters 
Patent  bearing  date  May  30th,  1864,  No.  1338. 

The  last  part  consists  in  attaching  to  the  frames  of  scarrifiers 
and  other  implements,  blocks  with  circular  or  other  shaped  holes 
in  front,  wherein  are  fitted  the  heads  of  the  prongs,  tines,  and 
other  tiUing  tools. 

[Printedt  2t.  2d,    Drawings.] 
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A.D.  1865,  April  22.— N°  1133. 

NEWTON,  At«FRED  Vincent. — {A  communication  from  JVilUitm 
Judson.) — (Provisional  protection  only.) — ^This  invention  relates 
to  fitting  the  tubes  in  surface  condensers,  so  as  to  allow  of  their 
expansion  and  contraction  without  injury  to  the  tube  sheets. 
"  For  the  purpose  of  packing  the  ends  of  the  tubes  securely, 
"  there  are  made  around  the  holes  in  the  tube  sheets,  for  the 
"  reception  of  the  tubes,  concentric  annular  grooves  or  recesses 
'^  either  on  the  outer  face  or  between  the  outer  and  inner  faces 
'^  of  the  tube  sheets  to  receive  rings,  tubes,  or  cups  of  elastic 
"  material  or  vulcanized  india-rubber.  The  tubes  are  intended 
to  be  slipped  over  the  ends  of  the  inserted  metal  tubes,  and 
form  an  elastic  packing  for  them  by  being  severally  confined 
between  the  annular  groove  and  a  compressing  cap  applied 
thereto.  The  annular  grooves  made  in  the  face  of  the  tube 
sheets  are  by  preference  countersunk,  and  their  bottoms  are 
coned  to  prevent  the  lower  portion  of  the  rubber  tube  from 
hugging  the  metal  tubes  which  they  surround,  too  closely.  Over 
the  ends  of  the  tubular  packing,  metallic  caps,  suitably  formed 
**  to  confine  their  outer  ends,  are  shpped  over  the  elastic  tubes, 
*'  and  forced  into  close  contact  therewith  by  means  of  nuts 
"  screwed  on  to  the  ends  of  the  tubes."  Within  the  thickness  of 
the  tube  sheet  there  may  be  two  or  more  annular  recesses,  which 
must  be  filled  with  packing  before  the  tubes  are  inserted.  The 
fastening  of  the  tubes  to  the  tube  sheets  may  be  effected  in  various 
ways,  one  end  being  left  free  to  allow  for  contraction. 

An  advancing  cutter  is  employed  for  producing  a  countersunk 
groove  or  an  annular  recess  in  the  holes  of  the  tube  sheet.  This 
cutter  is  fitted  into  a  slotted  rod,  which  fits  the  holes  in  the 
sheet,  the  cutter  being  projected  beyond  the  radius  of  the  rod  by 
means  of  a  hand  wheel,  which  screws  down  a  thread  cut  on  the 
rod  to  receive  it. 

The  corroding  action  of  feed  water  supplied  from  condensers  is 
prevented  by  passing  the  water  over  granulated  or  scrap  iron 
inmiediately  before  it  enters  the  boiler. 
[Printed,  4d.   No  Drawings.] 

A.D.  1865,  April  22.— N«  1134. 
HOWARD,  James,  and  BOUSFIELD,  Edward  Tenney.— 
(Letters  Patent  void  for  want  of  final  5pcq/?ca<ion,) — TVkfe  ^^\,^«j^ 

S.  E.  ^  18L 
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of  this  invention,  which,  relates  to  steam  cultivation,  consists  of 
an  arrangement  of  mechanism  for  driving  and  coiling  the  hauling, 
rope  evenly  upon  the  winding  drum  without  the  use  of  traversing 
guide  pulleys,  which,  according  to  the  present  invention,  are 
mounted  on  a  stationary  frame,  and  the  drum,  fixed  upon  a  sliding 
sleeve,  moves  longitudinally  upon  the  shaft  which  carries  it. 

The  second  part  relates  to  a  clutch  for  throwing  in  and  out  of 
action  the  gearing  used  in  traction  engines,  which  consists,  accord- 
ing to  one  modification,  in  the  use  of  sliding  bolts  connected  vrikh 
the  driving  shaft.  The  holts  which  revolve  with  the  shaft  are 
operated  by  a  hand  lever,  whereby,  when  required  to  set  the  gear 
wheel  in  motion,  they  are  projected  so  as  to  engage  against  clutch 
teeth  cast  on  the  wheel,  and  withdrawn  when  the  action  of  the 
gearing  is  required  to  cease. 
[Printed,  4d,   No  Drawings.] 

A.D.  1865,  April  25.— N°  1152. 

BROOMAN,  RicHAR]>  Archibald. — {A  communication  from 
EHenne  Semret  and  Eugene  de  Fkury.) — {Provisional  protectUm 
only,) — ^This  invention  relates  to  smoke  consuming  furnaces,  which 
effect  the  object  saughi,  by  means  dP  supplementary  fire-jdaces 
formed  in  tiie  masoary  on  each  side  of  the  furnace,  and  in  which 
the  combustion  is  effected  by  introducing  air,  which  is  forced  in 
by  a  fan. 

The  inven^on.  is  described  as  aipplied  to  a  furnace  for  heating 
a  boiler  with  two  boiling  vessels.  *^  On  each  side  of  the  ordinary 
&teAiBi%  I  form  in  the  masonry  an  air  chamber  or  longitudinal 
arch  of  fire-brick  or  refractory  material ;  below  each  air  chamber 
I  construct  another  chamber,  which  is  supplied  with  fuel,  and 
constitutes  a  supplementary  fire-place.  From  the  lower  part  of 
each  supplementary  fire-place  a  pipe  leads  to  another  pipe  com-^ 
mon  to  both  fire-places,  and  through  which  a  corr^it  of  air  is 
"  propelled  by  a  fen  or  otherwise.  The  ordinary  fire-place  com- 
"  municates  with  the  supplementary  fijre-places  by  a  series  of 
transverse  passages,  through  which  the  flame  from  the  supple- 
mentary fire-places  passes  to  lick  the  boiler.  A  pipe  supines 
air  to  the  air  chambers,  and  passages  lead  this  air  from  the  air 
chambers  into  the  upper  part  of  the  supplementary  fire-places. 
The  pipes  which  lead  from  the  lower  part  of  the  fire-places  can 
'*  be  removed  when  required  to  clear  out  cinders  or  otherwise. 
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Each  of  the  snpplenientarj  fire-places  is  formed  of  two  difPereni 
d«ptha.  Hie  portion  at  the  front  being  deeper  than  that  at  the 
"  back,  and  the  amount  of  fdel  employed  depends  npon  the  pon- 
^*  tion  of  the  bridge  between  the  two  portions."  Fuel  is  supplied 
to  ihe  supplementary  fires  through  doors  in  the  front  of  the 
fimaoe. 

CPrinted,  4ti.   Ko  Drawings.] 

A.D.  1865,  April  2?.— N°  1180. 

FRANCIS,  Anthony.  —  {Provisional  protection  only.)  —  This 
invention  relates  to  apparatus  for  surface  condensing,  and  to  feed- 
ing steam  boilers  with  the  water  produced  thereby.  A  section  of 
the  apparatus  consists  of  a  vertical  cylindrical  case,  containing 
concentrically,  an  inner  case,  wherein,  in  circumposition,  there  is 
a  double  set  of  vertical  condensing  tubes,  which  communicate  with 
a  small  circular  chamber  near  the  bottom  of  the  case.  The  con- 
densing water  enters  by  a  central  pipe  at  the  top,  and  passes  down 
the  central  tubes  into  the  circular  chamber,  thence  rising  up  the 
surrounding  tubes  to  the  top,  flows  over  into  the  outer  casings 
whence  it  is  discharged  near  the  bottom  by  a  suitable  outlet  pipe. 
The  upper  part  of  the  casing  is  fitted  with  an  air  pipe  which  com- 
municates with  the  atmosphere.  The  water  of  condensation  is 
drawn  from  the  bottom  of  the  inner  case.  Three  of  these  cylin- 
drical condensers  are  so  disposed  in  a  line  that  the  steam  pipes, 
cold  water,  and  condense  water  pipes  communicate  respectively  by 
suitable  branches  with  each  section.  The  condense  water  is  drawn 
from  the  apparatus  by  a  double  system  of  p\unps  and  forced  into 
the  IxHler.  Cold  air,  in  conjunction  with  the  cold  water  or  other- 
wise, is  forced  through  the  condensing  tubes  by  means  of  a  fan. 
[Printed,  8<;.    Drawing.] 

A.D.  1865,  April  29.— N°  1195. 

WYLLIE,  Andrew,  and  GRAY,  John  McFarlane.— This 
invention  relates  to  steam  engines.  Ist.  To  the  valve  motion  of 
oscillating  cylinders,  and  consists  in  adapting  the  traverse  link  as 
a  reversing  gear  in  combined  engines,  and  also  for  variable  expan- 
sion. The  traverse  link  is  so  constructed  that  it  can  be  thrown  into 
inclining  positions,  and  yet  retun  sufficient  vertical  motion  to 
uncover  the  steam  ports  and  give  the  required  lead  to  the  valve. 
When  the  link  is  inclined,  say  to  the  right,  the  eii^^  ^Q&<&  ^^9^% 
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when  to  the  left,  the  motion  is  reversed ;  and  when  in  horizontal 
position,  the  engine  is  at  rest.  2nd.  Relates  to  working  a  separate 
expansion  valve.  The  end  of  an  excentric  rod  is  jointed  to  one 
end  of  the  link,  the  other  end  of  which  is  attached  to  a  lever  by 
which  it  is  supported  and  shifted,  the  curve  of  the  link  being 
modified  to  compensate  for  the  curvilinear  motions  of  the  lever 
end.  3rd.  Relates  to  a  mode  of  reversing  when  the  valves  are 
worked  from  a  counter-shaft,  which  is  connected  with  the  crank 
shaft  by  toothed  gearing.  This  is  effected  by  shifting  one  interme- 
diate wheel  perpendicularly  with  a  line  between  the  centres  of  the 
two  adjacent  wheels ;  when  the  three  centres  are  in  a  line  the 
engine  is  stopped,  and  when  shifted  to  the  right  or  to  the  left,  the 
motions  are  correspondingly  reversed.  The  teeth  of  the  wheels 
should  be  involute.  4th,  relates  to  a  steam  engine  governor. 
Proposes  to  introduce  a  self-acting  steam  valve  to  regulate  the 
admission  of  steam;  the  opening  of  the  valve  to  be  dependent  on 
the  difference  between  the  pressure  in  the  boiler  and  the  pressure 
at  the  valve.  5th,  relates  to  a  drain  pipe,  which  is  attached  to  the 
mid-length  of  horizontal  cylinders  ;  this  pipe  communicates  either 
with  a  condenser  or  the  atmosphere,  and  is  provided  with  a 
regulating  cock.  6th,  relates  to  the  application  of  drain  pipes  to 
cylinders  otherwise  than  horizontally  disposed. 
[Printed,  Is.  Sd.    Drawings.] 

A.D.  1865,  April  29.— N°  1203. 

LEATHAM,  William. — ^The  first  part  of  this  invention  relates 
to  six  improvements  in  mechanical  apparatus  for  working  or 
cutting  grooves  in  coal  or  minerals  in  mines,  quarries,  and  places, 
by  means  of  picks  or  cutting  instruments  operated  by  a  piston  in 
a  cylinder,  and  actuated  by  the  force  of  compressed  air,  steam 
pressure,  or  otherwise.  The  1st  consists  in  the  mode  adopted 
for  firmly  holding  the  machine  during  the  cutting  operation, 
which  holding  is  effected  by  means  of  anchors  or  other  appliances, 
adapted  to  fit  into  the  grooves  previously  cut.  2nd,  relates  to 
the  construction  of,  and  to  the  mode  of  fixing  the  pick  upon  the 
movable  arm,  the  cutting  point  of  which  is  so  formed  to  fit  on 
the  arm,  as  to  be  easy  of  removal  for  sharpening  or  otherwise. 
3rd,  consists  in  applying  an  additional  cylinder  to  the  apparatus, 
so  connected  that  one  piston  will  make  two  strokes  whilst  the 
other  makes  one,  or  two  effective  sudden  strokes  of  the  pick  to 


THE  STEAM  ENGINE.  885 

one  of  the  main  piston.  4th,  relates  to  adjusting  and  regulating 
the  working  height  of  the  apparatus  by  means  of  screws,  levers, 
or  otherwise.  5th,  consists  in  forming  ratchet  teeth  round  the 
flange  of  one  or  more  of  the  sustaining  wheels,  for  the  pur- 
pose, bj  means  of  pawls,  of  checking  backward  motion  whilst 
the  pick  is  operating,  the  periphery  of  the  sustaining  wheelA 
being  perforated  to  receive  the  ends  of  conical  studs,  correspond- 
ingly fixed  into  the  rails,  which  are  constructed  of  corrugated  iron 
plates,  and  form  a  portable  frame  of  convenient  length,  and  the 
6th,  relates  to  so  fitting  a  lever  to  the  machine  carriage,  that  one 
end  of  such  lever  forms  a  seat  for  the  attendant,  whilst  the  othet 
end,  which  is  furnished  with  spurs  or  prongs,  is  raised  against 
the  roof  of  the  mine,  and  forms  an  additional  holding  stay  or 
prop. 

The  second  part  of  the  invention  relates  to  apparatus  for  com- 
pressing the  abr  employed  for  actuating  the  coal-cutting  apparatus. 
A  sufficient  number  of  pairs  of  air  pumps  are  mounted  on  the  top 
of  a  circular  vessel,  which  is  furnished  with  suitable  inlet  and 
outlet  valves,  and  constitutes  the  compressed  air  receiver  or 
reservoir.  Three  pairs  of  vertical  action  pumps  are  shown  in 
the  drawing  hexangularly  circumposed  thereon.  Fitted  upon 
the  plunger  of  each  pump  is  a  friction  roller,  which  receives 
downward  pressure  by  means  of  a  series  of  concentric  cam 
inclines  depending  from  a  circular  plate,  which  is  fitted  horizon- 
tally to  revolve  concentrically  over  the  vessel.  The  plungers  of 
each  pair  of  pumps  are  connected  by  levers,  and  act  alternately 
in  such  manner  that  the  pressure  upon  the  plunger  of  one 
pump  raises  the  plunger  of  the  other,  and  vice  versa.  The  steam 
engine  power  is  applied  to  the  plate  by  means  of  annular 
gearing  fixed  thereon  and  actuated  by  a  pinion  on  the  driving 
shaft.  A  diminishing  valve  in  connection  with  a  compressible 
vessel,  is  employed  for  regulating  the  flow  and  supply  of  the 
compressed  air ;  it  is  also  applicable  for  regulating  the  flow  of 
steam  and  fluids. 

[Printed,  Is,  M.    Drawings.] 

A.D.  1865,  May  1.— N«  1212. 

RANKIN,  Daniel. — (Provisional  protection  only,) — This  inven- 
tion relates  to  an  arrangement  of  the  parts  of  marine  steam 
engines,  obtaizuiz^  thereby  more  convement  8ycc^^^^V&\:^  ^  ^:5i 
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greater  compactness.    It  comprises,  one  or  more  oscillaidng  cylin- 
ders^ the  pistons  of  whicli  have  each  two  piston  rods,  relatively 
disposed  at  right  angles  to  the  crank  shaft.    "  A  cross  head  is 
fixed  on  the  two  piston  rods,  and  on  the  side  next  the  cylinder 
this  cross  head  is  formed  to  receive  hearing  brasses  and  a  cover 
'^  ior  connecting  it  npon  the  craak  pin.    With  this  arrangement 
^e  cylinder  can  he  placed  so  nearly  to  the  crank  shaft  that 
the  crank  pin  will  have  only  the  thickness  of  ihe  bearing  brass 
with  its  oover,  and  a  slight  clearance  in  addition  between  it 
''  and  the  cylinder  cover,  whUst  the  stuffing  boxes  for  the  piston. 
^*  rods  can  without  inconvenience  be  made  of  the  extra  length  well 
*'  known  to  be  desirable  with  oscillating  cylinders.'' 
[Flrinted,  4(2.   "No  Drawings.] 

A.D.  1865,  May  2.— N^  1226.    (*  *) 

EUSSELL,  Thomas. — {Provisional protection  only,) — "  Improve- 
'^  ments  in  valves  for  hquids,  steam,  and  gases.'' 

At  opposite  sides   of  the  valve  chamber  are  parallel  slots 

extending  nearly  firom  end  to  end  of  the  said  chamber^    To  the 

top  of  the  valve  a  cross  bar  is  fixed,  the  ends  of  the  said  cross 

bar  passing  through  the  said  slots.     Upon  the  valve  chamber  the 

''  hand  wheel  or  collar  works,  the  valve  chamber  passing  through 

^^  a  hole  in  the  central  boss  of  the  hand  wheel  or  collar.    The 

''  said  hand  wheel  or  collar  is  held  in  its  place  on  the  said  chamber 

'^  by  two  collars,  one  fixed  on  the  top  of  the  chamber  and  the 

''  other  screwed  on  the  lower  end ;  •  .  •  the  central  boss  of  the 

"  hand  wheel  or  collar  is  ground  so  as  to  work  tight  between  these 

'^  two  collars.    In  the  opening  in  the  boss  of  the  hand  wheel  or 

"  collar  a  concave  screw  is  cut,  and  on  the  ends  of  the  cross  bar 

^'  which  project  through  the  slots  in  the  valye  chamber  a  convex 

screw  is  cut,  whicVconvex  screw  takes  into  the  concave  screw  in 

the  hand  wheel  or  collar.    By  turning  the  hand  wheel  or  ooUar 

in  one  or  other  direction,  the  action  of  the  screw  thread  in  its 

"  boss  on  the  screw  at  the  ends  of  the  cross  bar  causes  the  said 

**  cross  bar  to  rise  or  fall  and  to  open  or  close  the  valve." 

[Printed,  4c?.    No  Drawings.] 

A.D.  1865,  May  2.— N^  1230; 

SIEMENS,  Charlbs  William.— This  invention  rdating  to 

governing  apparatus  for  regulating   the   power  and  speed  oi 

machinery  in  motion^  has  for  its  object  to  aooomplii^  the  fimotions 
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of  the  free  conicsl  pendulum  hj  an  equal  cbronometric,  but  a 
less  delicate  anaogement  than  is  described  in  the  Specification 
of  a  prior  inyention  communicated  by  this  inventor  to  Joseph 
Woods,  who  obtained  the  giant  of  the  patent  dated  April  18, 
1844,  No.  10461. 

The  apparatus  '^  consists  of  a  cup  or  shell,  open  at  top  and 
bottom,  rotating  on  its  vertical  axis,  which,  dipping  into  a  bath 
of  liquid,  imparts  centrifugal  motion  to  the  portion  of  the 
liquid  inside  the  cup,  causing  the  liquid  so  impelled  to  rise 
until  it  is  on  the  point  of  overflowing.  The  liquid  is  main- 
tained in  this  condition  without  further  expenditure  of  power, 
so  long  as  the  speed  or  power  of  the  machine  or  apparatus  to 
be  regulated  remains  at  the  normal  standard ;  so  soon  as  this 
is  exceeded,  and  a  consequent  increased  impulse  is  imparted  to 
the  cup,  the  liquid  overflows  the  upper  edge  of  the  rotating 
•cup,  causing  expenditure  of  power,  which  will  prevent  the 
fiirther  acceleration  of  the  cup,  and  this  absorption  of  power 
may  be  further  increased  by  causing  the  liquid  thrown  out  to 
pass  alternately  against  a  series  of  fixed  radial  vanes,  and  vanes 
rotating  with  the  cup.  The  power  employed  to  maintain  the 
cup  in  motion,  and  which  may  act  independently  of  the  ma- 
diine  or  apparatus  to  be  regulated  ...  is  so  regulated  that 
it  is  rather  more  than  sufficient  to  TnainfatiTi  the  liquid  at  the 
point  of  overflow.  •  •  The  cup  will  therefore  continue  to  rotate 
with  audi  uniform  velocity  as  is  just  sufficient  to  raise  the 
Uquid  .  •  ,  to  the  point  of  overflow.  .  .  •  The  rotating  cup 
is  entirely  inclosed  in  the  vessel  containing  the  liquid  (which 
may  be  either  mercury,  glycerine,  or  oil,  or  even  water)  its 
spindle  passing  through  such  vessel  in  order  to  be  connected 
with  the  driving  weight,  spring,  or  other  source  of  motion,  and 
"fidth  the  differential  wheels  by  which  the  action  upon  the 
engine  or  mechanism  is  obtained."  Modified  arrangements 
of  mec^nism  necessary  when  adapting  the  invention  to  practical 
purposes,  are  described  and  illustrated,  including  its  application 
for  regulating  the  speed  and  power  of  steam  engines  and  other 
motors. 

CPrmied,  l9. 6<2.   Drawings.] 

A,D.  1865,  May  3.— N^  1240. 
JOHNSON,  John   Hbnry. — {A  communication  from  George 
.Bailey  Breton.) — This  invention  xelatea  to  fitoan  ^gEninsitfsi&  ^soii 
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engines^  to  apparatus  for  feeding  steam  generators,  and  to  an 
arrangement  of  the  cut-o£P  valves  of  steam  engines.  1st.  It  is 
proposed  to  generate  the  steam  in  tubes,  the  lower  ends  of  which 
are  horizontally  disposed  in  tubular  casings  or  '^  transmitting 
*'  medea  "  side  by  side  immediately  over  the  fire-bed  beneath  a 
series  of  horizontal  plates,  the  products  of  combustion  passing  up 
into  the  body  of  the  furnace  through  the  intermediate  spaces :  at 
the  back  of  the  furnace  the  tubes  take  an  upward  direction  to  the 
top,  then  bend  over  towards  the  front  and  take  a  downward 
course,  crossing  again  to  the  back  and  recrossing  to  the  front, 
where  all  the  ends  in  the  series  open  into  a  horizontal  pipe 
in  communication  with  the  lower  part  of  a  separate  closed  vessel, 
which  is  the  2nd  part  of  the  invention.  The  upper  space  of  this 
vessel  constitutes  the  steam  reservoir,  and  the  lower  the  water 
supply,  the  working  level  of  which  is  established  in  the  vertical 
part  of  the  tubes  at  the  back  of  the  furnace.  The  water  of  con- 
densed steam  and  feed  water  is  supplied  to  the  vessel  by  a 
force  pump.  3rd,  relates  to  the  employment  of  variable  self- 
adjusting  cut-off  valves,  operated  by  the  governor ;  the  ordinary 
slide  valve  is  provided  at  the  ends  with  ports  which  open  down- 
^(rards  through  the  fa.ce  of  the  valve ;  these  ports  are  closed  by 
small  slides  actuated  by  the  governor — ^the  main  slide  is  operated 
internally  by  a  rocking  lever,  which  enters  under  the  cylinder 
facing,  into  the  exhaust  port ;  a  short  arm  on  this  lever,  operates 
two  short  toggle  levers,  which  centre  at  each  side  of  the  hollow 
of  the  valve ;  this  part  of  the  invention  is  shown  as  applied  to 
x)scillating  cylinders. 
[Printecl,  Is,   Drawings.] 

A.D.  1865,  May  4.— N«  1253. 

WOOD,  Thomas. — {Provisiotud  protection  only,) — ^This  inven- 
tion relates  to  a  mode  of  steam  condensing,  applicable  to  marine 
engines.  It  consists  in  condensing  the  steam  by  the  injection  of 
firesh  water,  which  has  been  repeatedly  cooled  by  refrigeration. 
The  water  withdrawn  from  the  condenser  by  the  air  pump,  is 
caused  to  pass  from  the  hot  well  through  refrigerating  apparatus, 
and  then,  in  a  cool  state  is  again  injected  into  the  condenser, 
passing  thence  to  the  hot  well,  is  again  refrigerated  and  re-injected. 
Thin  metal  plates  are  used  in  the  construction  of  the  refrigerating 
apparatus,  and  bo  ansnged  with  spaces  between  them,  that  alternate 


THE  STEAM  ENGINE.  889 

tortuous  thin  passages  are  formed  for  the  passage  of  the  cold  sea 
water,  and  the  intermediate  passages  for  the  water  to  be  cooled ; 
the  current  of  each  being  caused  to  flow  in  opposite  directions. 
A  centrifugal  pump,  worked  hj  the  engine,  is  used  for  forcing  the 
sea  water. 

[Printed,  4cf.    No  Drawings.] 

A.D.  1865,  May  5.— N«  1259.    (*  *) 

LAMPORT,  Charles. — {Provisional  protection  only.) — "Im- 
*'  provements  in  the  construction  of  and  mode  of  supplying  fuel 
"  to  fire  grates,  stoves,  and  the  furnaces  of  locomotive  and  other 
"  steam  boilers." 

The  fuel  is  supplied  to  the  under  side  of  the  fire,"  being  forced 
up  by  a  piston  "working  in  the  segment  of  a  cyhnder  and 
"  attached  "  to  an  axle.  "  When  the  piston  attains  to  the  level  of 
"  the  grate  bottom,"  "  and  all  the  fuel  has  been  forced  up  into  the 
"  fire,  the  annular  cylinder  "  "is  again  filled  with  fiiel  until  it 
reaches  the  under  side  of  the  piston.  The  piston  is  then  drawn 
through  the  slot  in  the  axle  to  the  other  side,"  "  the  fire  above 
being  sustained  by  the  fresh  fiiel,  and  is  then  again  "  "  pressed 
upon  the  fiiel,  which  "  "is  forced  up,  under,  and  into  the  fire 
"  when  required."  The  fire-grate  is  circular,  **  open  on  all  sides," 
the  gases  "  being  carried  off  by  a  descending  flue,  or  upwards  by 
"  pipes  "  through  an  adjustable  cowl. 

"  The  same  arrangement  can  also  be  applied  to  any  conunon  " 
open  grate,  or  to  a  stove  grate. 

In  locomotive  and  other  steam  boiiers  there  is  used  an 
inverted  syphon  pipe,  one  end  of  which  is  attached  to  the  centre 
of  the  furnace  underneath,  the  other  end  projecting  in  front 
before  the  common  door  to  receive  the  fresh  coals.  When  the 
supply  pipe  is  filled,  pressure  is  applied  to  the  surface  of  the 
coals  at  the  outer  end  by  means  of  a  screw  or  lever  attached  to  a 
cover,  which,  aided  by  the  weight  of  the  fiiel  in  the  longer  arm  of 
the  pipe,  forces  the  coals  into  the  middle  and  under  side  of  the 
fire. 

CPrinted,4d.   No  Drawings.] 

A.D.  1865,  May  6.— N°  1264. 

NEWTON,  William  Edward.— (-4  communication  from 
Ehenezer  Banford,) — This  invention  relates  to  %e;tv^i^\iYCk%  «!Ci^ 
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employing  steam  in  steam  engines,  the  object  being  to  apply  the 
motive  power,  derived  from  the  instantaneous  generation  of  steam 
to  the  piston  of  a  steam  engine.  The  steam  cylinders  in  which 
the  pistons  work,  are  mounted  on  spherical  generating  chambers ; 
these  chambers  are  each  formed  by  two  hollow  semi-spherical 
flanged  castings,  one  half  bolted  above,  and  the  other  half  bolted 
below  a  metal  plate,  which  forms  the  roof  of  a  ftirnace,  the  circular 
parts  of  the  plate  included  within  the  chambers  being  removed. 
A  pair  of  vertical  standards,  secured  to  the  plate  between  the 
chambers,  support  a  vibrating  beam,  to  the  ends  of  which  the 
upper  ends  of  the  respective  connecting  rods  are  jointed,  and  are 
coupled  to  the  piston  rods  beneath.  By  means  of  a  pump,  a 
regulated  quantity^of  water  is  alternately  injected  into  each  genera- 
ting chamber,  enough  instantaneously  to  produce  the  requisite 
quantity  of  steam  for  the  upstroke  by  turns  in  each  cylinder. 
The  exhaust  ports  are  opened  by  the  motions  of  the  slide  valve, 
and  the  momentum  of  a  fly-wheel  is  availed  of,  to  keep  up  a 
uniform  speed.  The  ii^ection  pumps  are  disposed  upon  the  plate 
between  the  cylinders,  and  worked  from  a  lever  fixed  on  the 
fulcrum  pin  of  the  beam. 
[Printed,  1«.  4(2.   Drawings.3 

A.D.  1866,  May  8.— N«  1270. 

BUCHANAN,  James. — ^This  invention  relates  to  **  furnace  fire- 
"  grates,''  the  bars  of  which  are  capable  of  motion. 

1st.  The  fire-grate  surface  is  composed  of  a  series  of  very  short 
lengths  of  fire-bars  arranged  in  sets.  The  several  sets  are  respec- 
tively ranged  upon  cross  rods  or  bars,  which  pass  through  holes 
in  the  fire-bars,  and  rest  on  a  series  of  bearings  severally  disposed 
along  the  sides  of  the  furnace.  A  rocking  motion  is  simultaneously 
communicated  to  the  cross-bars  and  the  several  sets  of  fire-bars, 
by  means  of  a  hand  lever  and  several  links  or  a  Imk  rod,  which 
connects  the  ends  of  the  cross  bars  together. 

2nd.  Relates  to  an  arrangement  of  fire-bars  designed  for  small 
sized  grates.  The  sets  of  small  bars  which  form  the  fire-grate 
surface  may  be  cast  with  or  attached  to  the  cross  bearing  bars, 
which  are  connected  by  links  or  otherwise  and  operated  by  a  hand 
lever. 

3rd.  Is  supplementary  to  a  prior  invention,  for  which  Letters 
Patent,  dated  December  4, 18574  No.  3005,  were  granted  to  this 
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inventor,  and  consists  in  connecting  the  several  rows  of  furnace 
bars^  described  in  the  Specification  of  the  said  Patent,  by  a  long 
zod  and  pins,  instead  of  employing  a  number  of  links  for  the 
purpose,  in  order  that,  in  the  event  of  the  derangement  of  any 
<me  or  more  sets  of  bars,  the  operations  of  the  remaining  sets  may 
lie  con^ued  by  the  mere  removal  of  the  pins  which  connect  the 
disabled  sets  with  the  rod. 
CPriniiedmod.   Braving.] 

A.D.  1865,  May  9.— No  1282. 

TWEDDELL,  Ralph  Hart. — This  invention  relates  to  apparatus 
for  fixing  the  ends  of  boiler  and  other  tubes,  and  for  cutting  the 
ends  or  other  parts  of  such  tubes.  For  fixing  the  tube  ends,  dies 
are  employed  collectively  of  a  circular  form,  the  configuration  of 
their  external  surface  bemg  shaped  in  conformity  with  the  desired 
form  of  the  interior  of  the  tube.  These  dies  are  formed  in  seg- 
mental parts,  which  are  simultaneously  caused  to  diverge  radially 
by  means  of  a  corresponding  number  of  inclining  surfaces^  formed 
on  a  tapering  rod  attached  to  the  piston  or  ram  of  an  hydraulic 
cylinder  which  is  packed  and  arranged  to  act  in  either  direction. 
••  The  cutting  of  the  ends  or  other  parts  of  such  tubes  is  effected 
"  by  the  application  of  cutting  edges  to  the  segments." 
[Printed,  8d,   Drawing.] 

A.D.  1865,  May  10.— N«  1291. 

ADAMSON,  Daniel. — ^This  invention  relates  to  machinery  for 
dnUing  and  rivetting  boiler  and  other  metal  plates.  It  is  supple- 
mental to  a  prior  invention  for  which  Letters  Patent  beanng  date 
June  20th,  1862,  No.  1820,  were  granted  to  this  inventor  and 
Levi  Leigh.  According  to  the  first  part  of  the  present  invention, 
twelve  or  other  suitable  niunb^  of  drills  are  employed.  The 
drill  headstocks  are  circumposed  round  a  central  column,  the 
upper  part  of  which,  described  in  the  above-named  patent,  is  now 
dispensed  with.  The  drills,  which  all  point  radially  to  the  centre, 
are  driven  from  pulleys  fixed  on  a  corresponding  number  of 
ndiating  shafts  which  are  mounted  on  an  upper  framework,  and 
driven  simultaneously  by  central  annular  gearing,  to  which  Uie 
inner  ends  of  the  shafts,  which  carry  suitable  pinions,  are  con- 
veigenily  directed.  All  the  necessary  mechanical  details  are 
described,  including  the  mode  of  holding  the  plates  and  annular 
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boiler  sections,  and  the  adjusting  apparatus  for  raising,  lowering, 
and  revolving  the  prescribed  distance  for  setting  in  the  drills. 

The  second  part,  relating  to  rivetting,  consists  in  the  use  of 
pairs  of  dies  which  are  attached  to  slides,  and  by  means  of  levers 
and  cams,  made  to  approach  each  other  to  force  and  shape  the 
rivet,  and  retreat  after  the  operation,  one  of  the  dies  being  rigidly 
forced,  whilst  the  other,  by  means  of  a  heavily  weighted  lever, 
will  yield  in  case  of  need,  means  being  provided  for  throwing  off 
the  action  when  necessary. 

A  modification  is  described. 
DPrinted,  1*.  lOd.   Drawings.] 

A.D.  1865,  May  10.— N^  1303. 

POKUTYNSKI,  Stanislas  and  MYCIELSKI,  Michel.— 
This  invention  relates  to  an  expansible  apparatus  applicable  as  a 
substitute  for  the  ordinary  piston  rods  of  steam  engines.  The 
inventors  state  as  follows  : — "  The  object  of  our  invention  is  to 
"  obtain  increased  power  from  the  pistons  of  steam  engines, 
•*  whether  horizontal  or  vertical,  fixed  or  movable,  marine  or 
'^  otherwise ;  and  at  the  same  time  reduce  the  dimensions  of  the 
**  cylinders  in  which  they  work,  and  by  this  means  economising 
"  both  steam  and  fuel.  The  piston  rod  we  make  use  of  is  so 
'^  constructed  as  to  be  capable  of  extension  and  contraction ;  this 
"  is  effected  by  connecting  it  with  several  pieces  hinge-jointed 
**  together,  in  short,  having  the  exact  form  and  construction  of 
"  the  well-known  instruments  called  lazy-tongs,  the  effect  being 
to  obtain  a  stroke  twice  or  three  times  the  length  of  the  piston, 
by  which  means  a  longer  lever  can  be  employed.  The  lever  is 
attached  in  the  usual  manner  to  the  driving  wheel ;  the  other 
**  free  end  is  connected  with  the  jointed  piston  rod  above 
^*  mentioned,  so  that  when  the  jointed  rods  are  fully  extended 
'^  at  the  fuHl  stroke,  on  making  the  return  they  gradually 
**  contract.** 

[Printed,  8<l.   Drawings.] 

A.D.  1865,  May  11.— No  1305. 

JOHNSON,  John  Henry. — {A  communication  from  Peter 
Riordan.) — ^This  invention  relates  to  an  apparatus  applicable  to 
steam  boilers.  It  combines  a  safety  valve,  a  regulator  or  pressure 
gauge,  a  water  level  indicator,  an  alarum,  and  blow-off  apparatus. 
I^  consists  of  a  duplex  cylinder,  the  upper  half  of  its  length  being 
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larger  in  diameter  than  the  lower  half.  Mounted  upon  a  hollow 
piston  rod  there  is  a  large  and  a  small  piston,  which  work  respec- 
tively steam  tight  in  the  correspondihg  halves  of  the  cjHnder. 
The  space  in  the  cylinder  between  the  pistons  is  open  to  the 
atmosphere.  The  apparatus  is  so  disposed  with  regard  to  the 
boiler,  that  the  water  level  therein  by  means  of  a  connecting  pipe 
is  established  in  the  lower  end  of  the  cylinder,  within  which  on 
the  surfEu;e  of  the  water,  there  is  a  float  with  a  vertical  spindle, 
which  extends  upwards  into  the  hollow  piston  rod,  and  carries  a 
certain  distance  apart  two  piston  valves,  which  work  steam-tight 
in  the  rod.  Between  the  valves  the  spindle  carries  a  toothed  rack, 
-which  actuates  a  small  pinion  connected  externally  with  the  finger 
on  a  dial,  whereon  as  the  float  rises  and  falls,  the  height  of  the 
water  is  indicated.  When  by  the  sinking  of  the  water  in  the 
boiler  the  piston  valve  falls  sufficiently  low,  it  uncovers  a  small 
outlet  pipe,  which  communicates  with  a  steam  whistle.  A  safety 
piston  valve  and  spindle  are  disposed  in  the  upper  end  of  the 
piston  rod ;  steam  is  admitted  under  this  valve  from  the  upper 
half  of  the  cylinder  through  perforations  in  the  rod.  An  a4jus- 
table  spiral  spring  on  the  spindle,  reacts  at  a  regulated  force  against 
the  pressure  of  steam,  and  a  toothed  rack  thereon  as  the  spindle 
rises  and  falls,  operates  a  pinion  connected  with  a  finger,  which 
indicates  the  steam  pressure  on  a  dial  plate.  When  the  safety 
yalve  rises  above  the  regulated  pressure  the  steam  blows  off,  and 
when  the  water  sinks  below  safety  level,  additional  apertures  are 
opened  between  the  piston  valves  by  the  sinking  of  the  float. 
[Printed,  6d.   Drawing.] 

A.D.  1865,  May  12.— N°  1324. 
HEWITT,  William. — {Provisional  protection  only,) — This  in- 
vention relates  to  a  composition  for  preventing  incrustation  in 
steam  boilers,  which  consists  of  tanned  leather  or  other  substance 
or  material,  impregnated  with  tanner's  bark,  cut  into  small  pieces, 
and  boiled  in  water  until  it  assiunes  a  pasty  consistence.  Soda 
and  tallow  or  fatty  matter  are  then  mixed  therewith  in  the  pro- 
portion of  one  part  of  soda  and  tallow  to  20  parts  of  the  impreg- 
nated paste.  The  whole  is  then  reboiled,  and  afterwards  moulded 
into  blocks  of  a  convenient  form  and  size.  The  composition  is 
introduced  into  the  boiler  either  in  a  solid  state,  or  made  semi- 
fluid by  boiling. 

ITrinted,4cf.   No  Drawings.] 
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AJ[>.  1865,  May  15.— N»  1^42.     (*  *) 
APPLEBY»    Cha&i^s    Jamks.  — '' Improyements    in  steam 

These  impiovementB  are  thus  set  f  ozth  : — 
"  This  imrenkioii  consiate  in  an  improved  form  and  arrange* 
ment  of  gearing  for  propelling  steam  and  oth»  cranes  on 
railways  or  ordinary  roads.    The  radiating  gear  is  generally, 
and  hy  preiefenee,  as  follows,  videlioety  a  worm  <m  a  shaft, 
(usuailfy  the  crank  shaft)  gives  motion  to  a  worm  wheel,  on  the 
"  nnder  side  of  which  is  a  dutch  hoz  to  take  a  firiction  dutch. 
^<  This  wonn  whed  is  carried  in  hearings  on  the  side  £rame  <» 
^  oiher  part  of  the  crane,  and  rcrohres  (hy  the  motion  given  by 
^^  tiie  worm  above  named)  at  right  an^es  with  the  finune  of  the 
**  cnme.    A  vertical  shaft  with  a  pinion  at  the  bottom  gears  into 
*'  a  whed  which  is  fixed  on  the  crane  post  and  inmiediatdy  above 
<<  tiie  base  plate,,  or  into  internal  gear  on  the  base  plate  itsdf  ;  thia 
'*  pinion  is  at  rest  excepting  when  the  dutch  is  tlnown  into  gear 
"  with  the  dutch  box  and  worm  \\died,  and  the  crane  th^K 
'^  '  radiates '  or  revises  round  the  crane  post  in  ihc  usual  maimer. 
**  In  order  to  make  the  crane  travd  on  its  wheds  I  have  a  lai^ge- 
'^  wiied  with  gear  on  its  outer  diameter,  which  is  loose  (notr 
'^  keyed)  upon  the  crane  post,  but  the  pinion  gears  into  it  and  is 
'^  wodked  in  the  manner  above  described.     On  the  under  ade  of 
"  the  large  whed  last  named  I  place  bevil  gear,  and  a  pinion 
"  gears  inko  it  which  is  keyed  on  to  a  shaft.    This  shaft  is  carried 
"  in  bearings  below  the  base  plate,  and  has  a  pinion  on  the  other 
**  end  which  gears  into  a  whed  or  wheels  on  the  one  or  other  of 
"  the  axles  which  carry  the  travelling  wheels  of  the  crane ;  or  I 
**  use  a  second  motion  shaft  as  I  find  most  convenient,  which 
drives  the  travelling  wheels.      In   order  to  travd  the  crane 
backwards  or  forwards  in  whatever  position  the  jib  may  be 
relatively  with  the  travelling  carriage,  I  employ  a  Mction  stn^ 
on  the  crane  post,  or  adopt  any  other  convenient  mode  of  fixing 
the  crane  jib  in  the  position  it  is  required  to  be,  and  I  then 
*'  throw  the  friction  dutch  on  the  vertical  shaft  in  gear ;  thia 
causes  the  large  whed  to  revolve  on  the  crane  post,  and  thus 
gives  motion  to  the  gearing  connected  with  it  and  propels  the 
whole  machine  backwards  or  forwards  as  may  be  desired,  as 
more  power  is  exerted  in  moving  the  crane  than  in  radiating  or 
revolving  it.    When  the  friction  strap  or  other  mode  of  fasten- 
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'^  ing  the  cx&ne  m  the  position  reqiiired  is  released  the  cTane 
*^  radiates  or  revolyea  in  the  usual  manner." 

The  patentee  claims  particularly^  as  an  essential  feature  of  this 
invention^  "  the  means  of  obtaining  a  longitudinal  travellmg 
^^  moticm  from  the  same  gear  which  imparts  a  radiating  or 
*'  swin^oig  m^otion ;"  along  with  the  combination  and  arrange 
mcfit  of  parts  described. 
Uhnnhid^l^Mu,  Drawing.] 

A.D.  1865,  May  18.— N^  1372.    (*  *) 

MOLDEN,  Thomas,  NEWSOME,  John,  and  AKEROYD, 
Jamhs. — "Improvements  in  the  furnaces  of  steam  boilers." 
"  Hollow  perforated,"  "  angular-shaped  fire-bars  "  have  the  spaces 
between  them  "  fitted  with  perforated  "  plates,  able  to  receive  *^  a 
"  reciprocating  or  rotating  motion  externally."  The  open  spaces 
between  the  bars  maybe  "occupied  by  perforated  tubes  extending- 
"  from  the  front  plate  of  the  frimace  to  the  bridge  plate,"  above 
which  the  air,  which  passes  in  through  the  tubes,  mingles  with 
the  fiame.  They  may  be  made  to  revolvej;  or  non-perforated 
stationary  tubes  can  be  connected  to  the  feed  main.  Fire-bars, 
of  a  circular  section,  and  perforated,  are  sometimes  made  movable, 
and  with  their  intermediate  spaces  fitted  with  movable  plates  of 
a  segmental  section.  A  water  chamber  can  be  erected  inside  the 
flae,  in  front  of  the  dead  plate,  and  communicating  by  pipes  with 
tbe  hdlow  bridge. 

ITHnted,  8<7.   I>rawmg.] 

A.D.  1865,  May  26.— N''  1447. 

HEINMCH,  Jean  Alphonse. — ^This  invention  relates  to  an 
apparatus  which  will  act  either  as  a  rotary  steam  engine  or  as  a 
pump.  It  consists  of  a  fixed  outer  cylindrical  case,  and  an  inner 
revolving  piston  cylinder  mounted  therein  concentrically  upon  a 
shaft,  which  passes  through  the  ends  of  the  case.  Projecting 
radiatingly  from  the  periphery  of  the  piston  cylinder,  there  are 
three  pallets  or  pistons,  which  extend  across  an  anntdar  space 
formed  between  the  piston  cylinder  and  the  internal  circumferen- 
tial surface  of  the  case,  against  which  their  extreme  ends  are  fitted 
to  slide  round  the  space  in  steam  tight  contact.  Two  semicircular 
recesses  respectively  on  opposite  sides  of  the  centre,  are  formed  in 
the  case,  wherein  upon  fixed  centres  are  loosely  fitted,  one  in  each 
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recess,  a  steam  resistant  wheel  with  four  spreading  arms  somewhat 
in  the  form  of  a  Maltese  cross ;  the  ends  of  the  arms  slide  round 
against  the  interior  of  the  recesses,  and  come  in  sliding  contact 
against  the  periphery  of  the  piston  cylinder.  The  pressure  of  the 
steam,  which  enters  through  induction  passages  at  one  end  of  the 
case  at  suitahle  intervals  regulated  hy  a  circular  valve  which  is 
operated  hy  a  lever,  acts  in  succession  on  the  piston  wheel  against 
the  pistons,  which  are  thereby  driven  round  the  annular  space, 
and  cause  the  rotation  of  the  piston  wheel  and  shaft;.  As  the 
pistons  revolve  they  come  in  succession  (after  the  manner  of  the 
teeth  of  gearing  wheels)  between  the  arms  of  the  resistant  wheels, 
which  are  thereby  moved  intermittently  by  the  encounter  of  each 
piston,  a  quarter  of  a  revolution,  the  contour  of  the  piston  and 
form  of  the  space  between  the  arms  of  the  resistant  wheels  being 
so  fashioned  in  relation  to  each  other  as  to  prevent  the  escape  or 
passage  of  steam.  When  used  as  a  pump  the  action  of  the  valve 
is  suspended,  and  motive  power  is  applied  to  the  shaft. 
nPrinted,  1*.    Drawings.] 

A.D.  1865,  May  26.— N°  1451.    (*  *) 

COHEN,  Mylius. — {A  communication  from  Louis  Phillip  Cohen,) 
— {Provisional  protection  only.) — Improvements  in  steam  boiler 
furnaces,  according  to  which  the  fire-bars  are  set  transversely,  and 
are  cast  with  rectangular  lumps  at  their  ends  "  fitting  "  into 
slots  formed  in  inclined  side  supporting  bars."  These  bars 
overlap  the  one  the  other :''  they  "form  an  incHned  bed  for  the 
"fuel;"  and  their  faces  are  "inclined,"  "slightly  hollowed 
"  longitudinally,"  and  "  wedge-shaped  "  at  the  "  rear."  In  loco- 
motives the  air  is  brought  "  from  an  under  ash-pit,"  regulated  by 
a  valve,  and  it  is  led  "  upwards  in  front  of  the  ordinary  ash-pit  to 
"  the  upper  part  of  the  fire-box." 
pPrinted,  4d.   No  Drawings.] 

A.D.  1865,  May  29 —N°  1468. 

MOSELEY,  Henry. — ^This  invention  relates  to  engines  of  the 
rotating  class,  for  obtaining  motive  power,  and  for  other  purposes. 
In  consists  of  two  cylinders,  one  concentric  within  the  other,  and 
of  such  smaller  diameter,  that  an  annular  space  is  formed  between 
the  two,  the  smaller  cylinder  exactly  fitting  lengthwise  to  the 
interior  between  the  ends  of  the  larger.    Along  the  periphery  of 
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the  small  cylinder  there  is  a  projecting  steam  resistant  ridge,  which 
extends  so  &r  across  the  annular  space,  that  a  packing  strip  placed 
in  a  groove  formed  along  the  edge  of  the  ridge,  is  brought  into 
contact  with  the  internal  surface  of  the  large  cylinder,  thereby 
longitudinally  dividing  the  annular  space.  The  axis  on  which  the 
cylinders  are  mounted  is  tubular  from  each  end  to  the  centre, 
where  the  communication  is  stopped  by  the  interposition  of  a 
diaphragm.  Diametrally  opposite  each  other,  are  two  radially 
sliding  piston  plates,  which  fit  into  deep  grooves  or  recesses  formed 
in  the  larger  cylinder.  The  grooves  are  longitudinally  disposed 
on  opposite  sides  of  the  axis,  and  diverge  beyond  the  inner  circum- 
ferential surface,  to  a  depth  through  the  metal,  more  than  equal 
to  the  breadth  of  the  annular  space,  across  which  when  the  piston 
plates  are  convergently  projected,  so  as  to  touch  the  inner  cylin- 
der, a  portion  of  each  plate  will  remain  in  its  respective  groove, 
alternately  diverging  in  order  that  the  resistant  ridge  on  the  inner 
cylinder  may  not  come  in  contact.  The  axis  and  inner  cylinder 
are  fixed,  whilst  the  outer  cylinder  revolves  and  gives  off  motion 
and  power.  The  piston  slides  are  moved  in  and  out  of  the  grooved 
recesses  by  means  of  rollers,  which  traverse  eccentric  paths  formed 
in  cams  fixed  on  the  axis.  The  steam  acts  in  one  direction  against 
the  resistant  ridge,  and  in  the  other  against  the  piston  slides,  and 
thus  cause  the  rotation  of  the  outer  cylinder,  as  the  slides  alter- 
nately come  round  and  are  projected  across  the  annular  space. 
The  Motional  parts  are  suitably  packed.  Modifications  are 
described. 

[Printed,  3«.  2d.    Drawings.] 

A.D.  1865,  May  29.— N°  1469.    (♦  ♦). 

YOUNG,  Pbtbr.— **  Improvements  in  the  construction  of  fur- 
"  naces  "  for  steam  boilers  "  with  two  or  more  flues."  Over  the 
fire-doors  is  fixed  a  cast-iron  box,  forming  a  communication 
between  the  two  flues,  each  of  which  can  be  closed  by  a  damper. 
By  opening  the  fire-door  and  closing  the  damper  of  one  furnace 
while  the  damper  of  the  other  is  opened,  the  smoke  can  return 
from  the  first  through  the  box  in  front,  and  pass  over  the  fire  of 
the  second  furnace. 

[Printed,  8d.    Drawing.] 

A.D.  1865,  May  30.— N^  1479. 
HARE^  James,  the  younger. — (Provisional  protectiou  wiUi  V-^\a& 
mvention  idatea  to  apparatus  for  deamng  tVie  ia\iQXBs\  voLf^Mse^  <skl 
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tubes,  cylinders,  and  hollow  vessels.  It  consists'of  a  rod,  whereon 
there  is  a  tube  of  sufficient  size  to  be  capable  of  sliding  freely.  The 
upper  ends  of  a  number  of  flexible  steel  springs  arranged  round 
the  rod,  are  secured  to  its  upper  end  by  a  metal  cap,  the  lower 
ends  of  the  springs  being  correspondingly  fixed  to  the  top  of  the 
tube,  so  as  to  lay,  when  in  a  mormal  position,  longitudinally 
packed  dose  to  the  rod.  By  means  of  a  rack  or  screw,  the  tube  is 
slidden  up  the  rod,  and  each  spring  is  caused  thereby  to  bulge  out, 
so  as  collectively  to  form  a  series  of  radiating  loops  or  bows. 
When  expanded  to  the  extent  required,  the  apparatus  is  forced 
into  the  cylinder  or  vessel,  and  moved  to  and  forth  and  partly 
rotated  therein.  By  these  means  the  internal  surface  is  scraped 
and  cleaned,  the  flexible  springs  readily  yielding  and  adjusting 
themselves  to  the  configuration  of  the  interior. 
[Printed,  4(2.    No  Drawings.] 

A.D.  1865,  May  31.— N°  1491. 

PILKINGTON,  Peter.  —  {Provisional  protection  only,) — This 
invention,  relating  to  steam  hammers,  is  partly  applicable  to  steam 
engines.  It  "  consists,  first,  in  making  the  anvil  block  of  steam 
hammers  moveable  by  rack  and  pinion  or  other  suitable  means, 
and  in  applying  two  or  more  swage  blocks  to  the  anvil  block. 
By  this  arrangement  eacn  swage  block  can  be  brought  under  the 
hammer  head."  Secondly,  ''in  an  improved  arrangement  of 
"  levers  and  eccentric  to  work  the  slide  valve  for  admitting  steam 
to  the  cylinder  both  above  and  below  the  piston.  The  valve 
spindle  is  jointed  to  a  beam  which  vibrates  on  a  moveable  ful- 
crum, the  position  of  which  is  governed  by  an  eccentric ;  the 
beam  above  referred  to  is  worked  by  a  lever  actuated  by  the 
piston  rod  or  other  convenient  part  of  the  engine.  On  this  lever 
**  is  a  sliding  block,  the  position  of  which  is  varied  by  hand;  by 
this  arrangement  the  length  of  the  stroke  of  the  piston  rod  can 
be  varied,  and  the  level  through  which  the  piston  rod  moves 
can  also  be  varied."  This  part  of  the  invention  is  applicable  to 
steam  hammers  and  other  steam  engines. 
pPrinted,  4d.    No  Drawings.] 

A.D.  1865,  May  31.— N°  1497. 

GISBORNE,  Frederic  Newton. — ^This  invention  for  indica- 

iiing-  stefun  or  liquid  pressure  in  gauges,  and  for  signalling, ''  con- 

slefia  of  an  appantaa  to  give  motaon  to  v^^naid.  at  vcnx^xs  fm.^«- 
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face  of  a  dial  having  letters  or  other  indications  thereon  hj  the 
pressiue  of  steam  or  liquid  through  tubing  in  communication 
*'  with  a  ooxTugated  chamber  of  an  instrument  similar  in  its 
"  substantial  construction  to  an  aneroid  barometer.  As  the  pre»> 
'^  sure  is  increased  the  chamber  is  expanded^  and  motion  is  oon»> 
"  municated  to  the  hand  or  pointer,  and  so  if  the  pressure  in  the 
"  chamber  be  diminished  motion  is  communicated  to  the  hand  or 
"  pointer  in  a  manner  similar .  The  motion  is  given  by  the 
'^  increased  or  diminished  exx>ansion  of  the  chamber,  so  as  to  act 
"  on  the  parts  connected  with  the  hand  or  pointer^  as  in  an  aneroid 
'^  barometer.  For  the  purpose  of  signalling  the  signs  are  marked 
''  on  the  &ce  of  the  dial,  and  the  hand  or  pointer  caused  to  move 
"  thereto  bj  the  pressure  imparted." 

Numerous  practical  uses  of  the  invention,  as  applied  to  various 
purposes,  are  shown  and  described. 
[Printed,  lOd.   Drawing.  J 

A.D.  1866,  June  1.— N»  1604. 

HANCOCK,  David,  and  BARNES,  Frbdbrick.— (P^ooMiona/ 
protection  only.)— This  invention  relates  to  apparatus  for  obtain- 
ing motive  power.  "  Upon  a  shaft  or  axle,  by  preference  hollow, 
"  we  insert  a  series  of  radial  arms  also  hollow  and  perforated  at 
''  their  outer  ends.  To  the  outer  end  of  each  shaft  we  attach 
flexible  vessels  capable  of  expansion  and  contraction,  and  made 
by  preference  of  india-rubber.  The  hollow  shaft  is  mounted 
'^  and  is  free  to  revolve  on  another  shaft  or  axle  which  is  formed 
^'  with  two  valves  in  it  on  opposite  sides.  One  of  these  vidves  is  in 
'^  communication  with  a  pipe  through  which  air,  gas,  steam,  or 
^^  other  fluid  is  conveyed  to  one  radial  arm  at  a  time,  and  when 
'^  air  is  used  from  a  bellows,  fan,  or  other  appliance  for  generating 
*'  the  same,  the  other  valve  allows  the  air  or  other  fluid  to  escape 
'^  as  hereafter  described  from  the  radial  arms.  Now,  to  apply  the 
apparatus  we  place  it  in  a  tank  or  vessel  containing  water  su£8i- 
ciently  deep  to  cover  or  nearly  cover  the  top  of  the  flexible  vessels 
"  attached  to  the  arms.  Supposing  air  to  be  used  we  admit  it  to 
*  the  arms  and  thence  to  the  vessels  according  to  the  direction  in 
**  which  the  wheel  is  to  revolve,  one  vessel  is  first  filled,  and  ihe 
buoyancy  thereof  causes  it  to  rise  and  the  wheel  consequently 
to  commence  rotating;  as  the  flexible  vessel  rises  the  iifioct 
vewel  becomas  filled  with  air  by  the  orifice  m\\Aveia  <soTSfii&% 
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opposite  the  valve,  and  so  on  for  all  the  vessels  until  they  get 
over  the  centre  of  gravity ;  the  other  valve  then  opens  and  the 
air  ^m  each  vessel  successively  escapes  as  the  arms  descend 

"  until  the  vessels  are  again  filled  on  the  other  side  and  rise  as 

"  before  described." 

[Printed,  4d.    NoDrawjpgs.] 

A.D.  1865,  June  1.— N°  1509. 

WRIGHT,  Thomas  Edwin. —  {Provisional  protection  only.) — . 
This  invention  relates  to  improvements  on  Bourdon's  steam  pres- 
sure gauge,  letters  patent  for  which,  bearing  date  December  13, 
1849,  No.  12,889,  were  granted  to  Charles  Cooper.  It  consists, 
Ist,  in  the  addition  of  a  portion  of  nickle  to  the  original  propor- 
tions of  copper  and  zinc  employed  in  compounding  the  brass  of 
which  the  partly  circular  expansible  tube  was  composed,  whereby 
additional  hardness  and  steel-like  flexibility  are  obtained,  and  flaws 
or  imperfections  in  the  metal  more  easily  discovered.  2nd.  The 
application  of  precious  stones  or  other  suitable  hard  material  "  for 
"  the  pinions  to  work  in  that  retain  the  lever  or  levers,  quadrant, 
**  and  pinion,  or,  in  other  words,  the  mechanical  parts  in  connec- 
"  tion  with  the  finger  or  indicator  of  such  gauges."  The  two 
parts  of  the  invention  may  be  employed  separately  or  combined. 
[Printed,  4<l.   No  Drawings.] 

A.D.  1865,  June  2.— N°  1516.    (*  ♦) 

NUTTALL,  John. — '*  Improvements  in  valves  for  steam  and 
"  other  fluids  and  liquids." 

The  improved  valves  are  made  of  a  segmental  form,  and  fitted 
in  a  cylindrical  box  or  case.  The  valve  spindle  passes  through  a 
stuffing  box  in  the  lid  of  the  box  or  case,  and  projections,  with 
recesses  containing  springs  acting  on  the  segmental  valve,  are 
affixed  to  it.  When  the  valve  is  opened  by  the  handle  on  the 
spindle,  the  steam  or  water  flows  freely  through  the  valve  box 
and  through  an  opening  in  the  bridle  connecting  the  valve  to  the 
valve  spindle,  thus  allowing  an  uninterrupted  current  to  pass  from 
one  pipe  to  another  when  the  valve  box  is  placed  in  a  line  of  pipes. 
[Printed,  8<2.    Drawing.] 

A.D.  1865,  June  2.— N°  1521. 

NEWTON,  Henry  Edward. — {A  communication  from  Abram 
Samuel  Mitchell,) — {Ttow^omX  profecfion  (mI^,) — ^The  object  of 
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• 
this  invention^  relating  to  steam  boilers,  is  the  more  rapid  pro- 
duction of  steam  by  a  lesser  quantity  of  fuel  than  is  ordinarily  con- 
sumed. To  secure  this  result,  a  semicircular  false  bottom  or  internal 
lining  is  disposed  between  those  boiler  plates  which  are  sub- 
jected to  the  greatest  heat  and  direct  action  of  the  fire,  and  the 
main  body  of  the  water,  a  thin  space  being  left  between.  The 
rising  of  the  plate  is  prevented  by  suitable  stays.  The  water 
circulates  freely  in  the  thin  space,  and  a  considerable  portion  of 
the  steam  is  generated  therein,  rising  thence  through  the  body  of 
water  into  the  steam  space.  The  "  incrustation  usually  formed  in 
"  boilers  is  entirely  obviated,  the  sedimentary  deposits  being 
swept  away  by  sdtemate  currents  of  water  and  steam  into  the 
trough  or  space  formed  by  the  lining,  and  from  which  space 
'*  the  sediment  can  be  easily  removed  at  pleasure.  In  adapting 
the  invention  to  horizontal  and  vertical  tubular  boilers,  the 
tubes  are  surrounded  or  enclosed  with  a  casing  of  larger  diameter 
so  as  to  leave  a  water  space  between  the  tubes  and  the  casings 
'^  which  are  kept  in  their  place  by  means  of  studs  or  pins  as  in 
'^  the  other  arrangement." 
[Printed,  4<{.    No  Drawings.] 

A.D.  1865,  June  2.— N^  1523. 

SHEPHERD,  James. — {Provisional  protection  only.) — This  in- 
vention relates  [to  safety  apparatus  for  steam  boilers.  Near  to 
the  safety  valve  a  vertical  pipe  is  so  fixed  in  the  top  of  the  boiler 
that  a  portion  of  its  length  is  within  the  boiler,  and  the  other 
portion  projects  above.  The  top  of  this  pipe  is  closed,  and  a  valve 
is  interposed,  the  rod  of  which  passes  down  the  pipe  and  is 
secured  to  a  float,  which,  while  the  water  is  maintained  at  a  proper 
working  level,  by  upward  pressure  keeps  the  valve  close  to  its 
seat.  Another  valve  in  the  pipe  is  placed  above,  more  weighted 
than  the  safety  valve.  Above  this  second  valve,  by  means  of  a 
bent  tube,  communication  is  made  with  another  vessel  or  pipe, 
opening  into  it  below  a  flexible  diaphragm  contained  in  an  en- 
largement of  the  pipe  or  vessel,  and  properly  secured  steam 
and  water  tight  round  the  margin.  When  the  float  sinks  below 
the  safety  level,  it  opens  the  bottom  valve  and  allows  the  steam  to 
pass  to  the  second  valve,  and  if  the  pressure  is  sufficient  to  raise 
it  and  press  upon  the  water  in  the  bent  tube,  whereby  the  diQ<- 
phragm  is  strained  upwards  hj  means  of  a  \e\ct  Qit\s^  '^  ^awri^ 
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action^  the  safety  valve   receives  an  additional  lift^  and  more 
sadden  relief  is  given  to  the  boiler. 
[Printed,  4(1.   No  Drawings.] 

A.D.  1865,  June  5.— N«  1538. 

ROBERTSON,  John. — ^This  invention  relates  to  steam  engine 
slide  valves,  and  to  the  mechanical  arrangements  for  actuating 
them.  According  to  one  modification,  the  ordinary  slide  valve 
is  dispensed  with.  As  applied  to  a  pair  of  inverted  cylinders  with 
direct  action,  grated  slide  valves  are  used.  These  valves  have  a 
series  of  small  ports,  through  which  the  steam  is  admitted  to  the 
cylinder.  By  preference,  additional  ports  and  similar  valves  are 
provided  for  the  exhaust ;  these  are  quite  Independent  of  the  in- 
duction ports  and  valves.  The  required  amount  of  traverse  is 
imparted  to  the  valve  by  a  short  lateral  spur  or  toe,  fixed  within 
the  valve  chest  upon  a  vibratory  vertical  shaft;,  which  obtains 
motion  by  means  of  a  lever  arm  on  its  outer  end,  working  in 
combination  with  a  cam  mounted  on  a  counter  shaft.  This  cam 
is  a  broad  ring  of  metal,  eccentricaUy  grooved  round  its  circum- 
ference, partly  in  an  oblique  direction  to  the  right,  and  partly  to 
the  left,  in  order  to  unite  with  two  parts  of  the  groove  which  run 
round  opposite  parts  of  the  cam  in  concentric  lines.  A  small  roller 
upon  a  stud,  laterally  fixed  in  the  free  end  of  the  lever  arm,  works 
in  the  eccentric  groove,  whereby  as  the  cam  revolves,  oscillatory 
motion  is  imparted  to  the  lever  and  shaft,  and  through  them  by 
means  of  the  lateral  spur,  to  the  valve.  A  single  grooved  cam  is 
used  for  working  the  exhaust,  but  for  the  steam  valves  a  double 
grooved  cam  is  employed,  and  two  vibrating  shafts,  one  within 
the  other,  each  carrying  a  spur  in  the  valve  box  and  a  lever  arm 
on  their  outer  f^e  ends,  to  work  respectively  in  the  eccentric 
grooves. 

[Printed,  lOd.    Drawing.] 

A.D.  1865,  June  5.— N**  1542. 

TOLHAUSEN,  Frederick. — {A  communication  from  Eughne 
DutheU.) — (Provisional  protection  only,) — ^This  invention  consists 
in  converting  the  steam  cylinder  of  a  locomotive  engine  into  a 
compressed  air  break.  This  is  effected  by  means  of  an  inter- 
medliUe  valve  plate,  interposed  between  the  slide  valve  and  the 
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cyliDcLer  port  Buiface,  with  the  port  openings  in  which  it  cor* 
responds.  The  slide  yalre  is  actuated  in  the  usual  way,  and 
works  on  the  hack  of  the  valve  plate,  which  is  immovable  when 
the  train  ia  travelling  on,  and  is  onlj  brought  into  operation  when 
the  train  is  required  to  slacken  speed  or  stop,  when  by  means  at  a 
hand  lever  and  suitable  connections,  under  the  control  of  the 
engine  driver,  the  plate  valve  is  made  to  cover  the  ports,  at  the 
same  time  that  a  valve,  which  remains  closed  while  steam  is  work- 
ing in  the  cylinder,  comes  into  operation,  and  admits  air  when  the 
steam  is  shut  o£P.  Whilst  the  momentum  of  the  train  lasts,  the 
molion  of  the  engine  continues,  and  at  each  stroke  of  the  piston 
air  is  drawn  into  the  cylinder,  which  forms  a  cushion  or  air 
hufPer,  and  so  by  degrees,  either  in  conjunction  with  or  without 
the  aid  of  ordinary  breaks,  the  progress  of  the  train  is  gradually 
stopped  by  its  own  momentum ;  the  expulsion  of  the  air  from  the 
cylinder  when  the  steam  is  turned  on,  takes  place  through  the 
egress  valve  provided  for  the  purpose. 
CPri]ited,4d.   NoDravingB.] 

A.D.  1866,  June  7.— N°  1665. 

DUTERNE,  Victor.  —  This  invention  relates  to  a  metallic 
"  self-closing"  stuffing  box  or  packing,  'which  consists  of  a 
metallic  sleeve,  longitudinally  divided  into  two  parts ;  this  sleeve 
fits  lengthwise  into  the  stuffing  box ;  it  is  biconical,  tapering  firom 
the  centre  towards  the  ends.  At  the  bottom  of  the  box  a  com- 
pressed spiral  spring  surrounds  the  lower  end  of  the  sleeve,  and 
presses  a  divided  circular  wedge  towards  its  mid-length,  which 
wedge  is  shaped  to  correspond  with  the  tapering  form  of  the 
sleeve,  and  fill  the  surrounding  space ;  another  similar  wedge  fits 
into  the  top  of  the  box,  and  is  pressed  in  by  the  cap  against  the 
resistance  of  the  spiral  spring  at  the  bottom.  The  manner  in 
which  the  sleeve  is  divided  ensures  a  good  fit  round  the  shaft,  and 
the  conical  wedges  by  means  of  the  cap  and  spring  prevent  any 
escape  of  steam.  The  spiral  spring  may  be  substituted  for  one 
of  india-rubber.  The  sleeve  and  conical  wedges  are  made  of  soft 
metal. 

[Printed,  M.    Drawing.] 

A.D.  1865,  June  7.— N°  1659. 
BARFF,  Abthur,  and  SIM,  Elizabeth  Lochart,  exftisvitraL 
(rf  WiLUAM  Sim, — Tliis  invention  relates  to  geiiet«i.^^\i«oi^)Vst 
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producing  steam  and  for  other  p\irposes,  hj  the  combustion  of 
inflammable  fluids  or  oils.  When  applied  to  a  steam  boiler^  the 
generating  vessel  is  placed  in  the  furnace,  and  heated  to  a  high 
temperature  by  means  of  a  fire  placed  beneath  it  or  at  the  sides. 
The  fluids  employed  may  consist  of  inflammable  oil,  such  as 
either  petroleum,  paraffin,  shale,  or  other  mineral  oil,  hydro- 
carbon, and  animal  or  vegetable  oil,  which  is  admitted  to  the 
generator  in  a  small  continuous  stream,  or  is  dropped  therein  in 
regulated  quantities.  The  gas  which  is  generated  issues  from  the 
generator  through  a  numerous  arrangement  of  biumers,  which  are 
inserted  into  perforations  made  at  regular  distances  all  over  the 
upper  part  of  the  vessel,  where  the  gas  is  ignited  and  burns  on 
its  outer  surface. 

The  more  important  part  of  the  invention  consists  in  adding  to 
the  unconsumed  carbon,  a  sufficient  quantity  of  oxygen  and 
hydrogen  to  ensure  its  complete  combustion.  This  is  efPected  by 
directing  drops  or  jets  of  water  into  the  generator  whilst  the 
latter  is  at  a  high  degree  of  temperature ;  the  water  decomposed 
is  resolved  into  its  constituent  gases,  which  by  mingling  with  the 
surplus  carbon,  produce  an  inflammable  gaseous  compound  that 
quickly  consumes.  Modifications  are  described. 
[Printed,  lOd.    Drawing.] 

A.D.  1865,  June  7.— N°  1661. 

NEWTON,  William  Edward.  —  {A  communication  from 
Estus  Lamb  and  Henry  Stephen  Mansfield.) — ^The  object  of  this 
invention  is  to  obviate  the  violent  fluctuations  of  steam  engine 
ball  governors,  and  the  consequent  changes  in  the  supply  of 
steam,  when  any  sudden  increase  or  decrease  of  resistance  to  the 
work  of  the  engine  takes  place.  It  consists  in  the  use  of  a 
revolving  screw  rod  to  form  the  connection  between  the  governor 
and  the  throttle  valve,  in  combination  with  an  arm  upon  a  rock 
shaft;  connected  with  the  valve  or  spindle  :  the  rod  passes  through 
the  end  of  the  arm,  and  according  to  the  direction  in  which  it 
turns,  the  valve  is  more  or  less  opened  or  closed,  independent  of 
or  in  opposition  to  the  action  of  the  governor,  being  partially 
closed,  when,  by  a  sudden  check  upon  the  engine,  the  balls  sink, 
and  partially  opened  when,  in  consequence  of  a  decrease  of  resist- 
ance, the  balls  fly  out.  The  rotary  motions  of  the  screw  rod  are 
governed  by  an  escapement  wheel  with  two  oscillating  pawls. 
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An  adjustable  hinged  shoe  is  so  applied  to  the  wheel,  that  by 
means  of  a  spring  bar  while  the  engine  is  running  at  its  normal 
speed,  the  pawls  remain  inactive,  but  begin  to  operate  respectively 
in  opposite  directions,  one  to  increase,  and  the  other  to  diminish 
the  supply  of  steam,  coincident  with  the  changing  position  of  the 
governor  balls.  The  position  of  the  shoe  is  regulated  by  a  cam 
slot  in  a  rod,  which  follows  the  rising  and  falling  of  the  balls. 
[Printed,  W.    Drawing.] 

A.D.  1866,  June  9.— N»  1675. 

VERNON,  Charlbs,  and  HODGKINS,  William.  — (iVo- 
visional  protection  only.)  —  This  invention,  relating  to  safety 
valves,  is  also  applicable  to  steam  engine  and  other  valves. 
With  regard  to  safety  valves,  two  valve  seats  are  formed  in 
a  vertical  pipe  or  chamber ;  both  valves  are  fitted  upon  a 
central  spindle,  the  area  of  the  upper  valve  being  larger  than 
the  valve  below;  the  lower  end  of  the  spindle,  which  extends 
beneath  the  bottom  or  smallest  valve,  carries  a  weight,  which  is 
equal  in  lbs.  pressure  to  the  difference  between  the  areas  of  the 
two  valves  in  relation  to  the  working  pressure  of  the  boiler.  The 
steam  is  admitted  between  the  valves,  both  of  which,  when  excess 
of  pressure  occurs,  simultaneously  rise  and  permit  the  escape  of 
steam,  either  direct  into  the  atmosphere,  or  from  the  top  of  the 
valve  spindle,  which  may  be  made  hollow,  with  suitable  lateral 
openings  conununicating  with  channels  for  the  passage  of  the 
steam.  Steam  and  exhaust  valves,  for  steam  and  other  engines 
and  machines,  may  be  constructed  on  the  principle  described. 
[Printed,  4d,    No  Drawings.] 

A.D.  1865,  June  12.— N«  1590.    (♦  ♦) 

BROOMAN,  Richard  Archibald. — {A  communication  from 
Frangois  Durand.) — Improvements  more  especially  relating  to  a 
mode  of  feeding  all  kinds  of  furnaces.  Over  the  top  is  a  hopper, 
the  bottom  of  which  is  formed  by  a  fixed  disc  or  plate  with  holes. 
On  this  disc  is  a  corresponding  one  adjustable  from  the  outside,  in 
order  to  regulate  the  area  of  the  apertures.  Above  both  these 
discs  is  a  third,  formed  with  one  "  radial  aperture,''  and  which  is 
caused  to  rotate,  and  thereby  "  distribute  the  fuel."  Another  plate 
above  this,  formed  with  cutting  teeth,  may  be  used  to  break  up 
the  fuel  in  the  hopper.    The  same  shaft  catma  ua  «q^t^<s^  Hsst 
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giving  a  vibratory  motion  by  means  of  a  rod  to  levers  fitted 
between  the  fire-bars.  With  vertical  boilers  the  furnace  is  set  in 
an  annular  water  space^  and  the  gases  are  carried  off  by  serpen- 
tine flues. 

[Printed,  8d.    Drawing.! 

A.D.  1865,  June  13.— N«  1602. 

ROUTLEDGE,  Thomas,  and  RICHARDSON,  William 
Henry. — ^This  invention  relates  to  the  manufacture  of  paper  and 
paper  stock,  and  to  the  utilization  of  certain  waste  products  for 
treating  fibrous  substances,  and  also  for  preventing  incrustation 
in  steam  boilers. 

1st.  Treating  in  the  boiling  process,  esparto  or  alfa,  straw, 
fibrous  substances,  and  rags,  with  leys  obtained  f5pom  the  lixivia- 
tion  with  water  of  black  balls,  manufactured  in  alkali  works,  or 
made  for  the  purpose. 

2nd.  Relates  to  pressing  out  or  extracting  firom  fibrous  sub- 
stances after  the  bofiing  process,  so  as  to  save  as  much  as  possible 
for  future  use  of  the  alkaline  and  extractive  matter ;  also  to  flatten 
and  open  the  fibres,  and  free  them  from  extraneous  matter  ready 
for  conversion  into  "  stock  *'  or  for  bleaching.  For  this  purpose  an 
hydraulic  press  or  a  hydro-extractor  is  employed. 

3rd.  Boiling  down  the  alkaline  liquor  thus  obtained,  either 
alone  or  with  spent  leys  or  waste  liquors  produced  in  the  ordinary 
manner,  and  incinerating  the  mass  produced.  The  result  may  be 
lixiviated  in  the  usual  way,  and  the  liquor  obtained  used  alone  or 
mixed  with  the  leys  commonly  employed  for  treating  esparto  or 
other  fibrous  material. 

4th.  Adding  to  the  pasty  mass,  coal,  coal  tar,  pitch,  or  other 
suitable  substance,  either  alone,  or  with  any  of  the  substances 
ordinarily  used,  or  capable  of  being  employed  in  the  balling 
process  at  the  alkali  works. 

5th.  Adding  to  the  leys  or  liquors  so  obtained,  or  to  the  pro- 
duct obtained  by  boiHng  them,  either  caustic  or  any  suitable  salt 
of  baryta,  and  applying  the  purified  solution  for  boiling  esparto 
and  other  fibrous  materisds. 

6th.  Using  the  pasty  mass  resulting  from  boiling  down  the 
waste  liquors,  for  preventing  incrustation  in  steam  boilers. 

7th.  Using  an  aqueous  solution  of  chlorine  gas  instead  of  a 
solution  of  bleaching  powder,  or  using  a  solution  of  chlorine 
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in  water  ocmtainuig  magnesia,  ahimina,  soda,  or  potash,  for 
bleadiing  esparto  and  other  fibrous  substances,  and,  if  desirable, 
increasing  the  energy  of  the  bleaching  agent  by  the  addition  of 
sulphuric  or  other  acid. 

[Printed,  ^.    No  Drawings.] 

A.D.  1865,  June  14.— N°  1607. 

MASSEY,  Benjamin,  and  MASSEY,  Stbphsn.— This  in^ 
yention  relates  to  the  valves  of  steam  hanmiers  and  other  steam- 
power  machines.  The  free  end  of  the  main  valve  rod  of  the  steam 
cylinder,  carries  a  piston  which  works  in  a  small  cylinder.  Into 
this  small  cylinder  steam  is  admitted  by  two  slide  valves,  which 
move  on  a  facing  in  ^iHiich  are  two  ports  which  communicate 
with  tiie  ends  of  the  smaU  cylinder  and  two  with  its  exhaust. 
These  valves  are  moved  simultaneously  but  separately  by  radius 
bars,  eadi  valve  covering  one  steam  port  and  one  exhaust.  The 
fulcra  of  the  radius  bars  or  levers  are  carried  by  a^ustable 
excentric  studs,  fixed  respectively  to  each  side  frame,  and  the  free 
ends  of  the  radius  levers  are  moved  by  the  motions  of  the  tup, 
80  that  whilst  the  machine  is  in  operation,  the  smaU  valves  are 
always  in  motion,  and  either  of  them,  by  means  of  the  excentric 
studs  respectively,  can  be  so  moved  as  to  admit  steam  at  longer  or 
shorter  intervals  to  actuate  the  piston  in  the  small  cylinder, 
whereby  the  slide  valves  of  the  main  cylinder  are  operated,  and 
the  motion  of  the  machine  brought  under  control.  For  the 
purpose  of  guiding  the  tups  while  faUing,  they  are  provided  with 
facings,  ivhich  slide  against  correspondingly  faced  guides  in  the 
side  plates. 

The  hammer  head  of  a  **  helve  "  or  *'  Oliver  "  hammer,  is  raised 
and  depressed  by  a  steam  piston  in  a  cylinder  either  fixed  or 
oscillating,  having  suitable  adjustable  arrangements  for  working 
the  valves.  By  means  of  a  foot  lever,  the  hammer  may  be  made 
to  deliver  a  single  blow.  The  fulcrum  of  the  helve  is  supported 
and  made  to  move  either  in  a  line  or  curve  by  means  of  a  steam 
cylinder  and  piston  or  by  wat«r  pressure. 

In  madiines  for  cutting,  forging,  punching,  and  other  such 
purposes,  a  strong  lever  supported  on  a  fulcrum  near  one  end, 
which  carries  the  blade,  punch,  or  die,  is  introduced,  the  corre- 
sponding blade,  punch,  or  die,  being  fixed  to  the  framing,  which 
is  convenientlj  shaped  for  the  purpose*    Tbe  \on%  ^\i^  Q&  ^^ 
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lever  is  actuated  by  its  connection  with  a  steam  cylinder  and 
piston^  which  is  fixed  to  the  frame^  and  may  be  either  single  or 
double  acting. 

[Printed,  28, 6d.    Drawings.] 


A.D.  1865,  June  15.— N°  1620. 

BROOM  AN,  Richard  Archibald. — {A  communication  from 
Felix  Alexandre  Testud  de  Beauregard,) — {Provisional  protection 
only,) — ^This  invention,  relating  to  the  combustion  of  carbona- 
ceous fuel,  is  applicable  to  steam  boiler  and  other  furnaces.  The 
inventor  states  : — "  Into  a  furnace  of  any  form  I  introduce  the 
^'  fuel  through  an  opening  in  the  upper  part  of  the  furnace.  In 
'^  the  side  and  near  the  bottom  of  the  furnace  1  form  an  opening 
for  lighting  it,  and  calculated  so  as  to  permit  the  entrance  of 
air  in  proportion  to  the  section  of  the  pipe  "  employed  ''  for 
leading  the  gases  above  the  grating ;  these  openings  are  com- 
pletely closed  except  to  a  pipe  for  admitting  air  brought  in  by 
the  jet  of  superheated  steam.  The  gases  produced  issue  by  the 
pipe  before  mentioned  to  the  grating  and  take  from  the  air  all 
the  oxygen  capable  of  producing  complete  combustion.  This 
air  is  distributed  in  the  gases  in  sheets  passing  between  the 
bars  and  becoming  mixed  with  the  gases  by  the  draught  pro- 
duced by  the  chimney.  The  products  of  combustion,  azote, 
steam,  and  carbonic  acid  are  drawn  in  the  ordinary  manner  by 
a  chimney,  which  causing  a  drawing  of  air  supports  the  com- 
bustion or  rather  the  ignition  of  the  combustibles  and  allows 
the  gaseous  products  to  become  disengaged,  without  being 
consiuned,  the  oxygen  of  the  air  having  been  transformed  into 
'*  oxide  of  carbon  by  its  passage  through  the  inflamed  fuel  in  the 
"  furnace.     The  gas  travelling  at  a  speed  proportioned  to  its 
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"  expansion  and  to  the  draught  is  compelled  to  escape  into  the 
flues  after  having  received  the  quantity  of  air  necessary  for 
ignition.  If  instead  of  the  drawing  of  the  air  caused  by  the 
chimney  the  air  be  forced  at  the  required  pressure  by  a  blowing 
"  machine  or  otherwise  a  strong  and  rapid  formation  of  com<- 
''  bustible  gas  is  obtained.  The  decomposition  of  the  steam  at 
'^  a  high  temperature  furnishes  its  contingent  of  the  production 
"  of  hydrogen,  and  forms  an  additional  blowing  machine,  the 
''  pressure  of  which  may  be  regulated  as  required." 
{Printed,  4d^  No  Drawings.] 
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A.D.  1865,  June  15.— N»  1622. 

BOULTON,  Matthew  Piers  Watt. — {Provisional  protection 
only.) — This  invention  relates  to  generating  steam  in  such  a  way 
as  to  obviate  the  disadvantage  arising  from  the  deposit,  by  the 
boiling  water,  of  earthy  and  saline  matter,  which  become  incrusted 
upon  the  metallic  heating  surfaces  of  the  boiler.  The  inventor 
proposes  to  employ  the  heat  of  the  furnace  to  superheat  steam, 
and  to  generate  steam  in  the  boiler  by  causing  the  steam  thus 
superheated  to  pass  through  the  water  by  means  of  a  forcing 
apparatus  of  sufficient  power  to  overcome  the  boiler  pressure. 
Any  of  the  ordinary  modes  can  be  employed  for  superheating  the 
steam,  which  may  be  made  to  pass  through  the  water  in  the  boiler 
in  numerous  small  streams,  through  perforated  plates,  or  be  made 
to  take  a  zig-zag  course  by  means  of  plates  or  surfaces  suitably 
disposed.  In  order  to  dry  the  newly  generated  steam,  a  portion 
of  the  superheated  steam  is  admitted  to  the  steam  space.  Air 
heated  in  the  superheating  apparatus  is  employed  to  produce  the 
first  steam^  and  may  afterwards  be  allowed  to  mingle  with  the 
steam  generated,  or  be  discontinued.  The  products  of  combustion 
may  be  made  to  draft  through  a  closed  vessel  containing  heat 
absorbing  bodies,  upon  which,  when  sufficiently  heated,  water 
may  be  ii^ected,  in  order  to  produce  the  steam  necessary  to  start 
the  apparatus. 

[Printed,  4d.    No  Drawings.] 

A.D.  1865,  June  20.— N«  1662. 

VIGNIER,  Evariste. — (Provisonal  protection  only,) — This  in- 
vention relates  to  distilling  and  rectifying,  and  is  in  part  applicable 
to  steam  generators.  It,  in  the  first  part,  proposes  to  adopt  the 
use  of  enamelled  wrought  or  cast  iron,  for  the  construction  of  the 
vessels  employed  in  the  process  of  distillation,  rectification,  and 
generating  steam. 

It  proposes  secondly,  to  employ  in  the  stills  and  rectifiers 
engaged  in  the  production  of  alcohol,  one  or  more  filters  of  char- 
coal or  otiier  disinfectant,  so  placed  that  the  ascending  vapours 
shall  be  compelled  to  pass  through  such  filters,  in  order  to  arrest 
the  essential  oils  or  phlegms,  and  thereby,  according  to  the 
number  of  filters  employed,  purify  the  spirit,  which  is  subse- 
quently run  o£P.  The  produce  from  the  distilling  passes  thto^!^ 
tiie  rectifying  Apparatus;  the  fiavouring  ingce^entB  xcoff  \^  \£w\a^< 
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duced  into  a  boiler,  and  the  vapour  be  made  to  pass  through  a 
chamber  connected  with  the  rectifier,  so  as  to  avoid  the  risk  of 
charring  or  burning. 

[Printed,  4d.   No  Drawings.] 

A.D.  1865,  June  21.— N»  1669. 

PORTER,  Charles  Talbot. — ^This  invention  relates  to  surface 
condensers,  and  consists,  1st,  in  causing  the  circulating  water 
before  it  enters  the  condenser,  to  pass  through  a  casing  which 
encloses  the  air  pump  and  the  pipe  leading  from  the  condenser. 
The  pump  which  supplies  the  circulating  water  is  disposed  above 
a  series  of  foot  valves ;  the  delivery  valves  are  arranged  in  series 
above  the  pump,  and  open  into  the  chamber  which  contains  the 
air  pump  cylinder ;  thence  the  circulating  water  is  forced  forward 
to  the  condenser,  through  the  casing  which  encloses  the  pipe 
leading  from  the  condenser  to  the  air  pump.  By  this  arrange- 
ment, the  temperature  of  any  vapour  present  in  the  pump  or 
pipe,  is  lowered  and  condensed,  and  is  driven  out  by  the  pump 
with  the  condensed  steam.  The  size  of  the  pump  may  be  less 
than  the  usual  dimensions.  2nd.  Employing  the  air  pump  as  a 
force  pump  to  supply  the  boiler.  Interposed  in  the  connecting 
pipe  there  is  an  air  vessel  which  forms  part  of  the  water  channel ; 
the  air  drawn  from  the  condenser  rises  to  the  top  of  this  vessel, 
and  is  by  a  cock  or  other  suitable  means  periodically  discharged. 

[Printed,  Is.  2d.    Drawings.] 

A.D.  1865,  June  22.— N°  1672. 

GODFREY,  Samuel. — This  invention,  relating  to  furnace-bars 
aiid  fire-grates,  consists  in  forming  fire-bars  with  a  nimiber  of 
lateral  projections  at  regular  intervals  along  each  side,  so  that  the 
projections  of  one  bar,  come  between  the  projections  of  the  con- 
tiguous bars,  and  leave  interspaces  for  the  upward  passage  of  air. 
The  ends  of  these  bars  rest  in  hollow  bearings,  and  by  means  of 
suitable  contrivances,  consisting  of  arms  severally  filxed  on  the 
end  of  each  bar,  and  imited  by  connecting  links,  which  are  actu- 
ated by  a  hand  lever  or  otherwise,  a  rocking  or  semi-rotative 
motion  is  simultaneously  imparted  to  the  bars.  The  upper 
surface  of  each  bar  is  grooved  longitudinally,  and  transversely 
on  the  projections.  By  these  means  all  substances  adhering  to 
the  bars  are  crushed  oir  broken  up,  and  increased  feunlities  for  the 
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admisedon  of  air  through  the  bars  are  thereby  provided.  There 
is  also  an  air  way  at  the  rear  of  the  fire-bar  range  in  front  of  the 
bridge.  A  variety  of  details  are  illustrated.  The  invention  is 
applicable  to  the  furnaces  of  steam  boilers,  and  also  to  rever- 
beratory  and  other  furnaces. 
[Printed,  lOe^.    Dnwing.] 

A.D.  1865,  June  22.— -N-  1677. 

NEWTON,  William  Edward. — (A  communication  from  Alban 
Crocker  Stimers.) — ^This  invention  relates  to  a  mode  of  fixing 
the  tubes  in  the  tube  plates  of  surfj&ce  condensers,  so  as  to  provide 
for  the  expansion  and  contraction  caused  by  and  between  each 
influx  of  steam.  The  methods  employed  by  "  Hall,"  "  Ericsson," 
'*  Pirsson,"  and  by  **Sewell"  are  referred  to.  The  invention 
consists  in  fixing  one  end  of  the  tubes,  by  screwing  or  otherwise, 
into  a  tube  plate  of  ordinary  thickness ;  the  corresponding  tube 
plate  is  double  the  ordinary  thickness,  being  1}  inch  for  tubes  of 
j-  of  an  inch  in  diameter.  The  tube  ends  are  carefully  fitted  into 
plain  parallel  holes  reamed  to  the  exact  external  size  of  the  tubes, 
so  that,  although  there  is  no  leakage  of  either  steam  or  water,  the 
tubes  when  expansion  or  contraction  takes  place,  slightly  slide  to 
and  forth  in  the  holes,  and  thus  are  formed  simple  and  cheap  slip 
joints,  possessing  but  little  liability  to  derangement. 
CPrinted,  8<2.    Drawing.] 

A.D.  1866,  June  24.— N°  1697. 

CLARK,  William. — {A  communication  from  Franpois  Auguste 
Fouch^and  Claude  Moret,) — {Provisional  protection  only.) — This 
invention,  relating  to  the  means  and  apparatus  for  consuming 
smoke  in  the  furnaces  of  steam  boilers,  effects  the  subdivision 
and  purification  of  the  products  of  combustion ;  the  solid  part  or 
carbon  whidi  produces  the  smoke  being  first  separated,  the  com- 
bustible gases,  such  as  oxide  of  carbon,  carburets  of  hydrogen, 
and  hydrogen,  are  consumed  afresh,  and  the  burnt  carbonic  acid 
and  steam  are  condensed. 

The  apparatus  may  be  applied  to  an  ordinary  boiler,  fixed  or 
set  in  the  usual  way  in  connection  with  a  chimney,  the  flue  of 
which  is  closed  by  a  damper,  and  the  smoke  and  hot  draughts 
from  the  fire  are  by  means  of  a  flue  pipe,  discharged  into  a  chaob- 
ber  below  the  staf&ce  of  water  contained  thecem,  ^^  ^t^  q1  ^Sbt 
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flue  pipe  which  enters  at  the  top  of  the  chamber  being  turned 
down  for  that  purpose.  Here  the  purifying  process  commences, 
the  products  of  combustion  being  deprived  of  some  of  their 
constituents,  such  as  fine  particles  of  coal  and  ashes,  which  sink 
to  the  bottom  of  the  water.  Thence  the  gaseous  products  pass 
into  a  purifier,  which  is  a  chamber  furnished  with  a  number  of 
horizontal  partitions  formed  of  perforated  plates,  dividing  the 
chamber  into  separate  compartments^  wherein  upon  the  surface 
of  each  partition  plate,  is  spread  a  quantity  of  lime  mixed  with 
hay,  moss,  or  spongy  matter,  through  which  in  succession  the 
gaseous  products  are  caused  to  permeate.  The  carbonic  acid  by 
combining  with  the  lime,  transforms  the  latter  into  carbonate  of 
lime.  The  lower  space  in  the  purifier  contains  milk  of  lime> 
wherein  the  then  purified  inflammable  gas  is  washed,  and  drawn 
off  by  means  of  a  fan  into  the  exhauster,  where  it  is  supplied  with 
a  due  proportion  of  atmospheric  air,  and  then  forced  through  a 
suitable  pipe  under  the  furnace  bars.  The  ash-pit  is  closed,  and 
no  other  air  admitted  to  the  furnace. 
[Printed,  8d.    Drawing.] 

A.D.  1865,  June  26.— N«  1700. 

ASHBY,  Morris. — ^This  invention  relates  to  refrigerating  appa- 
ratus for  cooling  liquids  and  condensing  steam  and  vapours. 
The  refrigerator  is  so  constructed  with  one  tortuous  main  channel 
for  the  cooling  liquid  and  another  conduit  channel  for  the  liquor 
or  vapour  to  be  cooled  or  condensed,  that  a  continuous  stream  of 
both  is  constantly  passing  through  in  opposite  directions,  an 
inlet  for  one  and  an  outlet  for  the  other  being  situated  at  each 
end  of  the  apparatus.  The  main  channel  for  the  cooling  liquid 
is  formed  by  a  series  of  pipes  placed  parallel  with  each  other  side 
by  side,  alternately  united  near  the  top,  and  intermediately  near 
the  bottom  by  flanged  lateral  branches,  so  as  to  form  a  con- 
tinuous channel  through.  The  ends  of  these  main  pipes  are 
flanged  to  receive  the  flanges  of  metal  bends  which  are  bolted 
thereto,  whereby  the  ends  of  the  main  pipes  are  alternately  con- 
nected along  one  side  of  the  apparatus,  and  intermediately  by 
other  bends  along  the  other  side.  Longitudinally  extending  the 
whole  length  within  the  main  pipes,  and  fitting  between  the 
flanges  of  the  bends,  is  a  number  of  flattened  or  other  shaped 
pipes  or  coDduita,  which  form  a  separate  continuous  passage  for 
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the  liquid  or  vapour  to  be  cooled  or  condensed;  this  current 
enters  at  one  end  of  the  apparatus  in  a  continuous  stream, 
passing  in  succession  through  the  several  series  of  flattened  pipes 
or  conduits  contained  in  the  main  channel  pipes,  by  means  of  the 
bends,  whilst  the  stream  of  cooling  liquid  enters  the  apparatus 
at  the  opposite  end,  and  passes  through  the  interspaces  in  the 
main  pipes,  and  on  through  them  in  succession  from  main  to 
main  by  means  of  the  lateral  branches. 
CPrintecUKki.   Drawing.] 

A.D.  1866,  June  29.— N«  1734. 

NEWTON,  WiLLAM  Edward. — (A  communication  from  Charles 
James  Eames,) — This  invention  relates  to  the  purification  of  feed 
water  by  filtration,  for  the  purpose  of  preventing  incrustation  in 
steam  boilers.  The  object  is  e£Pected  by  the  use  of  layers  or  strata 
of  native  or  artificial  carbonate  of  baryta,  which  may  be  alter- 
nately combined  with  layers  of  siliceous  sand,  sponge  or  similar 
substances,  and  oxalate  of  baryta,  as  media  of  filtration  for 
water  holding  in  solution  sulphate  or  carbonate  of  lime,  or 
other  earthy  substances  known  to  cause  incrustation.  The  filter 
is  constructed  over  a  tank  or  reservoir,  and  half  filled  mth  alter- 
nate layers  of  the  sand,  and  baryta  or  "witherite,"  in  coarse 
powder.  The  course  of  the  water  may  be  either  upwards  or 
downwards  through  the  filtering  bed.  The  sulphate  of  lime  and 
earthy  salts  are  converted  into  carbonates  of  lime,  alumina,  and 
other  salts,  which  are  in  turn  decomposed  by  the  oxalates  of 
baryta,  and  converted  into  insoluble  oxalates  of  lime  and  carbonate 
of  baiyta. 

[Printed,  4d.   NoDnwiogs.] 

A.D.  1866,  June  30.— N«  1737. 

SCHOFIELD,  William. — ^This  invention  relates  to  the  con- 
struction of  furnaces  for  burning  gas  retorts,  generating  steam, 
and  other  purposes,  also  to  the  manufacture  of  retorts  and  similar 
articles. 

With  regard  to  furnaces — ^the  fire-grate  surface  is  formed  by  a 
series  of  round  rods  or  bars,  their  back  ends  resting  in  recesses 
formed  in  the  back  transverse  bearing  bar.  The  front  ends  of 
the  bars  pass  through  a  series  of  holes  in  the  dead  plate,  and 
project  outside  under  the  furnace  door.    Fitted  in  front  upQiit\\& 
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extreme  end  of  each  bar  there  is  a  worm  pinion,  and  transrerseljr 
disposed  in  suitable  end  bearings,  so  as  to  correspcmd  with  all 
the  pinions,  is  a  revolving  screw  shaft,  which  when  set  in  motioin 
communicates  simultaneous  rotary  motion  to  each  bar.  The 
external  form  of  the  bars  may  be  varied,  and  instead  of  moving 
them  simultaneously  by  mechanical  means,  they  may  be  rotated 
separately  by  hand  gear. 

In  order  to  prevent  the  cracking  and  fracturing  of  fire-clay 
articles,  and  gas  retorts,  arising  from  contraction  and  other  causes, 
they  are  moulded  and  cast  with  a  multitudinous  arrangement  of 
holes  or  apertures,  which  are  filled  up  with  burnt  plugs  of  fire- 
clay and  cement,  after  the  article  or  retort  is  burnt.  These  retorts 
are  arched  at  top  and  made  much  narrower  and  deeper,  in  order 
the  better  to  sustain  their  weight  when  resting  or  supported  only 
at  their  ends;  and  screw  threaded  holes  are  moulded  in  their 
front  ends  to  receive  screws  for  the  purpose  of  securing  the  mouth 
piece  or  cover. 

The  retorts  are  moulded  in  sections,  and  by  means  of  a  sheet 
metal  cap,  the  portion  moulded  is  covered  and  thus  protected 
from  the  drying  efiPects  of  the  atmosphere  until  the  work  is 
complete. 

(Trinted,  l(k2.  Drawing.] 

A.D.  1865,  June  30.— N<»  1745. 
ELLIOTT,  Edwin. — {Provisional  protection  only,) — ^This  inven- 
tion relates  to  the  furnaces  and  other  parts  of  steam  boilers.  It  is 
adapted  principally  to  vertical  boilers,  such  as  are  usually  em- 
ployed to  generate  steam  for  the  propulsion  of  canal  boats  and 
small  steam  tugs.  These  boilers  are  generally  made  with  a  central 
furnace,  and  a  narrow  annular  flue  disposed  in  the  surrounding 
water  space.  The  invention  consists  in  disposing  a  bridge  or  a 
water  space  between  the  rear  of  the  fire-grate  surface  and  the  back 
of  the  furnace,  in  order  to  prevent  the  choking  up  of  the  fire 
draught  passage,  through  which  the  burning  products  of  com- 
bustion pass  from  the  furnace  into  the  flue,  the  passage  being 
arranged  considerably  below  the  ordinary  level.  Partition  plates 
or  water  spaces,  are  sometimes  disposed  in  the  flues  for  the  pur- 
pose of  prescribing  the  course  of  the  burning  gases,  whereby  to 
efiPect  their  more  equal  distribution  over  the  heating  surfttces. 
Two  blast  pipes  are  employed  for  the  exhaust  steam ;  ordinarily 
both  are  open,  but  when  it  is  desired  to  clear  deposits  from  the 
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fine,  the  upper  blast  pipe  is  closed,  and  the  full  blast  is  sent 
through  the  lower  pipe  at  the  foot  of  the  chimney,  which  pro- 
duces the  desired  effect.  The  hinge  of  the  chimnej,  to  prevent 
the  rising  of  the  upper  section  when  it  is  turned  down  to  pass 
beneath  bridges  and  tunnels,  is  fitted  to  act  below  the  plane  of 
the  joint. 

[Printed,  tf.   Ko  Diw^ings.] 

A.D.  1866,  July  3.— N«  1764. 

DE'  BERGUE,  Charles. — (A  communication  from  Auguste  de 
Bergue.) — ^This  invention  relates  to  locomotive  engines  and  con- 
sists in  constructing  such  "  engines  with  or  applying  thereto  an 
*'  air  cbamber  or  chambers,  which  may  be  heated  or  not,  and 
*'  valves  and  valve  gearing,  whereby  when  the  steam  is  shut  off 
"  and  the  ordinary  valve  gearing  reversed  the  cylinders  may  be 
^  converted  into  force  pumps  for  condensing  or  pmnping  air  into 
the  said  air  chamber  or  chambers,  whereby  the  gradual  increase 
of  pressure  thus  produced  may  oppose  a  gradually  increasing 
''  and  accumulated  elastic  pressure  or  resistance  to  the  pistons, 
**  and  consequently  to  the  onward  motion  of  the  locomotive  or 
*'  train.  Also  in  so  constructing  locomotive  engines  that  the  air 
compressed  as  above  may  by  means  of  pistons  or  small  cylinders 
press  against  timber  or  metal  friction  blocks  or  brakes  placed 
against  the  non-driving  wheels  of  the  engine,  or  against  the 
'*  wheels  of  the  tender,  or  direct  on  to  the  rails  for  assisting  the 
"  retardation.  The  invention  also  includes  valves  for  the  purpose 
of  closing  temporarily  the  present  exit  of  the  blast  pipe,  and 
admitting  air  into  it  to  supply  the  cylinder  otherwise  than 
through  the  funnel,  thus  avoiding  the  inconvenience  of  dust  or 
grit  in  the  valves,  the  inlet  of  air  being  by  pipes  or  passages 
from  the  outside.  Also  the  employing  a  small  jet  of  steam  to 
'*  lubricate  the  said  valves  and  the  pistons  when  working  for  re- 
tardation. Also  the  applying  safety  valves  to  the  air  chambers 
to  limit  the  pressure,  which  valves  may  or  may  not  be  under 
*^  the  control  of  the  driver." 
[Printed^lOdL   Drawing.] 

A.D.  1865,  July  3.— N«  1759. 
NAVEAUXj  Joseph. — ^This  invention  relates  to  stopping  and 
retarding  locomotive  engines  and  carriageB  by  t\ie  ^Y^'^'^*^'^  ^ 
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steam  breaks.  A  duplex  cylinder  is  fixed  to  the  under  side  of  the 
side  frame  of  each  carriage  between  the  wheels,  and  also  to  the 
engine  if  desired.  *  The  piston  rods  of  two  pistons  work  out  at 
the  opposite  ends  of  the  cylinder,  at  an  angle  inclining  downward 
towards  the  centre  of  each  wheel.  The  steam  is  admitted  between 
the  pistons,  which  diverge  with  the  pressure,  and  operate  in 
opposite  directions  upon  breaks  attached  respectively  to  the  end 
of  each  piston  rod,  or  to  intervening  links,  whereby  they  are 
pressed  against  the  periphery  of  the  wheels.  The  ends  of  the 
cylinder  are  open,  the  piston  rods  working  out  through  pieces 
fixed  across,  which  serve  them  for  guides.  After  the  breaks  have 
operated  they  are  moved  back  by  the  reaction  of  helical  springs, 
disposed  within  the  cylinders  between  the  pistons  and  the  cross 
pieces.  A  steam  pipe,  in  communication  with  the  central 
chamber  between  the  pistons,  is  attached  to  and  extends  along 
each  carriage,  and  these  pipes  are  coupled  together  by  flexible 
junction  pipes.  A  cock  placed  near  the  boiler  regulates  the 
admission  of  steam,  which  acts  simultaneously  on  all  the  breaks^ 
and  a  second  cock  stops  the  action  of  the  breaks  by  letting  off 
the  steam. 

[Printed,  8d.    Drawing.] 

A.D.  1865,  July  3.— N<»  1760. 

BENSON,  Martin. — ^This  invention  relates  to  steam  pumping 
engines,  which  are  constructed  on  the  direct  reciprocating  double- 
acting  principle,  the  piston  of  the  steam  cylinder  and  the  piston 
of  the  pump  cylinder  being  mounted  on  the  same  piston  rod. 
The  two  cylinders  rectilineally  disposed,  are  fixed  on  a  suitable 
bed  plate  of  metal,  or  on  a  timber  foundation,  the  steam  valve 
being  worked  by  rods  connected  to  an  arm  attached  to  the  piston 
rod  and  moving  to  and  fro  between  the  cylinders.  Instead  of  an 
ordinary  slide  valve,  a  conical  steam  valve,  fitted  in  a  correspond- 
ingly shaped  valve  case  is  used,  and  the  pressure  necessary  to 
render  the  valve  steam-tight,  is  regulated  by  a  hand  screw.  The 
pressure  on  the  valve  is  balanced  by  cutting  openings  in  the  case 
opposite  the  steam  ways  with  which  they  are  made  to  communi- 
cate. The  arrangement  of  levers  for  moving  the  valve,  and  the 
steam  openings  are  so  regulated,  that  steam  is  admitted  to  the 
ends  of  the  steam  cylinder  in  time  to  prevent  the  contact  of  the 
pistons  with  the  cylinder  covers,  and  stop-guides  are  provided  to 
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prevent  any  oyer  action  of  the  val«re.  The  steam  engine  cylinder 
and  details  may  be  combined  with  pumps  of  any  ordinary  con- 
struction. 

[Printed,  l«.6ci.   Drawings.] 


A.D.  1865,  July  4.— N«  1769. 

WILSON,  Jambs  Edwards. — This  invention  relates  to  locomo- 
tive engines,  and  to  springs  for  railway  carriages.  In  the  con- 
struction of  a  locomotive  engine,  it  may  be  necessary  to  mount  it 
on  four,  or  more  than  four  pairs  of  wheels,  which  are  coupled 
together  by  outside  crank  pins,  the  side  coupling  rods  respectively 
being  actuated  by  crank  arms  fixed  on  the  ends  of  a  central  crank 
shaft,  which  is  driven  by  a  pair  of  cylinders  situated  between  the 
side  framings,  the  driving  crank  arms  on  the  ends  of  the  shaft 
being  formed  at  right  angles  to  the  piston  cranks.  The  forward 
and  hinder  axle  boxes  have  a  short  play  allowed  between  their 
horns,  thereby  giving  endway  liberty  to  the  boxes  and  axles,  in 
order  the  more  easily  to  follow  round  curves  in  the  line  of  road, 
provision  being  made  by  allowing  end  play  on  the  crank  pins,  for 
giving  corresponding  liberty  to  the  coupling  rods.  The  plates 
which  cover  the  boiler  fire-boxes  are  dished,  whereby  sufficient 
resistance  against  internal  pressure  is  obtained  without  the  use  of 
roof  stays. 

Railway  carriage  springs  are  composed  of  a  series  of  straight 
steel  plates,  so  arranged  that  the  number  of  plates  which  come 
into  action  is  regulated  by  the  weight  of  the  load,  so  that  whether 
the  load  be  light  or  heavy,  it  is  borne  by  the  springs  with  a  uniform 
amount  of  elasticity. 

[Printed,  2a.  4<2.    Bnwings.] 

A.D.  1865,  July  5.— N<>  1778. 

LOW,  Gborob. — ^This  invention,  which  relates  to  the  construc- 
tion of,  and  application  of  motive  power  to  machines  for  boring 
rocks  and  hard  substances,  is  supplementary  to  a  prior  invention 
for  which  Letters  Patent  dated  April  9th,  1863,  No.  903,  were 
granted  to  this  inventor. 

The  apparatus  comprises  a  wrought-iron  cylinder,  and  an  inner 
working  cylinder  of  brass,  which  is  free  to  move  to  and  forth  and 
rotate  at  the  same  time  upon  its  longitudinaX  ttm.   liVi^Xmi^  vscA 
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of  the  working  cylinder  is  made  steam-tight  by  suitable  packing, 
and  a  portion  of  steam  or  air  is  retained  in  the  interspace  between 
the  ends  of  the  cylinders^  to  act  as  a  cushion  between  the  succeed- 
ing strokes  of  the  working  cylinder ;  a  circular  valve,  with  admis- 
sion and  emission  ports,  admits  the  steam  or  air  at  the  proper 
time  for  projecting  the  piston  from  the  working  cylinder,  which  at 
each  pulsation  delivers  the  operating  blow.  The  boring  tool  as  it 
penetrates  the  rock,  is  kept  to  its  work  by  means  of  two  serrated 
side  bars,  and  two  cam  bars,  which  are  made  to  engage  the 
notches  in  the  side  bars  each  time  the  working  cylinder  sends 
forth  to  deliver  the  blow.  The  ends  of  these  side  bars  are  pointed^ 
for  the  purpose  when  pressed  against  the  face  of  the  working,  of 
steadying  the  apparatus.  Other  plans  and  devices  are  resorted 
to  for  advancing  the  tool  to  its  work,  and  modifications  of  the 
constructive  arrangements,  and  of  the  various  details  required 
for  performing  different  mining  operations,  are  described  and 
illustrated. 

[Printed,  Ss.  4d.    Drawings.] 

A.D.  1865,  July  10.— N«  1820. 

LYTTLE,  William  Alexander.  —  This  invention  relates  to 
steam  generators.  The  furnace  of  a  steam  engine  boiler  is 
siipplied  with  air  by  means  of  a  force  pump,  and  when  at  vrark, 
all  the  gaseous  products  of  combustion  are  made  to  pass  into  the 
boiler,  and  thence  through  the  cylinder.  The  fire  chamber  is 
fitted  with  suitable  ports  and  air-tight  valves.  The  air  forced 
into  the  furnace  produces  intense  heat,  and  the  gases  emitted 
thereby,  pass  off  through  suitable  valves  and  are  afterwards 
commingled  with  the  steam  in  the  boiler,  so  that  the  whole  of  the 
heat  obtained  from  the  fuel  is  utilized.  Suitable  arrangements 
are  made  for  the  supply  of  fuel  to  the  furnace,  and  an  opening 
provided  for  the  removal  of  ashes,  and  the  admission  of  air  to  the 
fuel,  when  the  fire  is  first  lighted,  or  when  the  boiler  is  being 
worked  in  the  ordinary  manner  with  a  free  air  draught.  A  pail 
fall  of  milk  of  lime  is  occasionally  poured  into  the  boiler  to  purify 
tlM  gases,  and  dust  or  soot  is  prevented  from  lodging  in  the 
mouth  of  the  valve  by  means  of  a  shding  plate.  Arrangements 
burning  petroleum  under  compression,  which  fluid  is  partly  or 
•y  injected  by  the  air  pumps,  are  described  and  illustrated. 
Med,l9»  Drawing.} 
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A.D.  1865,  July  10.— N«  1821. 

BROOMANy  RicHA&D  Abchibald.  —  (A  commumcation  from 
Joseph  AJphotue  LoubaL)  —  (Promsiomal  protection  only.) — Thia 
inventioii  xdatet  to  steam  camagee.  The  driving  power,  iduck 
comprises  two  steam  cylinders  supplied  by  one  generates,  ia  placed 
at  the  fore  part  of  the  carriage.  The  piston  rods  are  connected 
bylinka  to  two  cranks  on  an  auxiliary  shaft,  which  carries  a 
ohain-wheel,  whence,  by  means  of  an  endless  ehain  and  chain- 
wheel  upon  the  j&ont  axie,  which  carries  the  driving  wheelSy 
motion  is  imparted  thereto.  The  axle  bearings  are  made  movable 
for  the  purpose  of  adjusting  the  necessary  tension  of  the  chain. 
The  steering  is  effected  by  the  movements  of  the  hind  axle  and 
wheels,  which  swivel  on  a  disc  and  central  pivot  in  the  ordinary 
manner,  when  actuated  by  a  hand  wheel  mounted  upon  a  vertical 
rod  and  under  the  control  of  the  driver.  Movable  flanges  in 
segments  are  fitted  to  the  tires  of  the  wheels  for  the  purpose 
(when  required)  of  running  upon  rails,  but  when  running  upon 
ordinary  roads  these  flanges  are  removed. 
[Printed,  4d.   No  Drawings.] 

A.D.  1866,  July  11.— N<>  1834. 

JENKINS,  Nathanibl. — ^This  invention  r^tes  to  steam  and 
water  valves,  formed  of  india-rubber  or  other  suitable  elastic 
material*  and  fitted  to  act  upon  metallic  seatings.    It  consists — 

Ist.  In  confining  the  elastic  valve  to  the  valve  follower,  or  to  a 
svivdi  connected  therewith,  by  means  of  a  flange  of  the  same 
elastic  material,  formed  round  the  valve  to  fit  into  a  eorresponding 
fmnylftg  recess  formed  inside  a  socket  on  the  end  of  the  follower 
or  swivel,  for  the  purpose  of  readily  inserting  or  removing  the 
valve  from  the  valve  box. 

2iid.  Attaching  the  diastic  valve  to  the  end  of  a  plug  or  swivd 
pivoted  to  the  follower,  so  that  the  valve  whilst  being  s<srewed 
down  shall  not  rotate  and  rub  upon  its  seat. 

drd.  Employing  a  compressible  valve  of  india-rubber  ot  other 
elastie  matoial  to  answer  the  triple  purpose  of  a  spring,  a  cap,  and 
a  valve.    The  fluid  ways  are  uncovered  by  the  compression  of  the  . 
valve^  and  dosed  by  its  reaction  when  the  pressure  is  removed. 

4th.  R^tes  to  a  self-dosing  valve,  which  operates  by  means  of 
the  fluid  pressure  in  conjunction  with  a  spring,  cwtfKX^«b^ia»?6it 
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pitched  screw  on  the  follower,  to  turn  when  the  hand  is  removed 
from  the  handle. 

5th.  Employing  an  adjustable  stop,  which  is  fitted  to  the 
follower  spindle  of  a  steam  or  water  cock,  for  the  purpose  of 
regulating  and  preventing  excessive  compression,  and  so  avoid 
injury  to  the  elastic  valve. 

6th.  Arranging  a  waste  or  discharge  orifice  through  the  valve 
cap,  for  the  purpose  of  discharging  the  water  which  remains  and 
might  freeze  in  the  valve  chamber  after  the  valve  is  closed,  the 
orifice  being  closed  by  the  valve  when  the  latter  opens. 
[Printed,  Sd.    Drawing.] 

A.D.  1865,  July  11.— N«  1836. 

KEENE,  Morris  Horsey. — {A  communication  from  Alexander 
Keene  Richards.)  —  This  invention  relates  to  traction  engines. 
First,  to  the  driving  wheels,  which  (to  prevent  their  slipping  on 
soft  ground  or  otherwise)  are  furnished  with  a  series  of  radiating 
bars.  These  bars  are  severally  disposed  between  the  spokes ;  their 
outer  ends  carry  two  prongs  or  claws,  which  respectively  slide  in 
radial  guides  attached  to  the  opposite  sides  of  the  rim  of  each 
wheel.  At  the  proper  time,  by  means  of  excentric  cams  or  by 
springs,  the  claws  are  divergently  projected  beyond  the  periphery 
of  the  rim,  and  forced  into  the  ground  at  the  sides  of  the  wheels, 
without  disturbing  the  soil  on  which  they  immediately  rest. 

The  second  part  describes  the  general  disposition  and  arrange- 
ment of  the  parts  of  the  traction  engine.  A  vertical  boiler  is  em- 
ployed. Two  steam  cylinders  mounted  respectively  towards  the 
fore  end  of  the  fiide  framing,  give  motion  to  a  transverse  crank 
shaft,  whereon  are  three  toothed  wheels  of  different  diameters, 
which  according  to  the  required  difference  in  speed,  severally  by 
suitable  means  bring  into  activity  corresponding  toothed  wheels 
upon  the  driving  shaft,  which  by  the  aid  of  a  pinion  at  each  end, 
actuates  the  driving  wheels,  provision  being  made  for  throwing 
one  or  other  pinion  out  of  gear  whilst  turning  or  guiding  the 
engine  round  curves.  The  driving  wheels  are  dished,  and  the 
axle  is  divided  into  two  parts,  which  are  set  in  blocks  at  a  proper 
angle  for  bringing  the  weight  of  the  engine  directly  over  the  point 
of  contact  with  the  road.  A  crab  may  be  fitted  on  the  fore  part  of 
the  engine.  The  steam  pipes  are  fitted  with  expansion  joints,  and 
tAe  boiler  with  a  regulator,  so  that  the  man  who  steers  also 
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manages  the  engine,  the  Aront  wheels  being  connected  to  an  ordi- 
nary fore  carriage,  which  is  operated  by  the  steering  apparatus. 
The  engine  frame  is  composed  of  iron  plates  and  angle  iron  rivetted 
together.    Other  minor  details  are  fiiUy  described. 
[Printed,  2«.   Drawings.] 

A.D.  1866,  July  18.— N«  1869. 

BARCLAY,  Andrew. — {Provisional  protection  only,) — The  object 
of  this  invention  is  to  increase  the  heating  surface  of  steam  boilers 
or  generators,  which  is  effected  by  the  introduction  of  tubes  into 
the  furnace.  The  tubes  are  bent  to  the  form  required  for  insert- 
ing their  upper  ends  into  the  crown  or  upper  part  of  the  furnace, 
and  their  lower  ends  into  the  sides  or  lower  parts  of  the  furnace, 
near  to  the  fire-bed,  thereby  forming  a  series  of  water  communi- 
cations between  those  upper  and  lower  water  spaces  which  are 
contiguous  to  the  fire.  Thus  arranged  and  exposed  to  the  fiercest 
head,  a  constant  circulation  of  water  is  set  up  in  each  tube,  and  a 
continual  upward  stream  of  water  ftrom  the  lowest  water  spaces  of 
the  boiler  to  the  upper,  is  maintained.  The  arrangement  of  the 
tubes  may  be  modified  by  disposing  them  diagonally,  either  straight 
or  curved,  across  the  furnace,  and  sufficiently  inclined  to  ensure 
an  upward  circulation  of  the  water  within  them. 
[Printed,  4e2.    No  Drawings.] 

A.D.  1865,  July  20.— N«  1893. 

BRISTOL,  Richard  Clark.  —This  is  a  supplementary  invention 
relating  to  steam  engine  slide  valves.  The  patentee  states  as 
follows  :—*'  In  the  Specification  of  a  Patent  granted  to  John 
Henry  Johnson  for  an  invention  communicated  to  him  by  me 

dated  the  20th  of  November  1863,  No.  2927,  there 

is  described  a  steam  engine  slide  valve  supported  on  rollers 
"  which  are  interposed  between  the  valve  and  the  face  on  the  two 
sides,  so  that  when  at  work  these  rollers  on  the  two  sides  cany 
the  greater  part  of  the  pressure  of  the  steam  on  the  valve,  and 
there  is  but  little  friction  between  the  valve  and  its  fEbce ;  the 
rollers,  however,  being  in  this  arrangement  independent  the  one 
"  of  the  other,  are  liable  to  congregate  together  or  otherwise  get 
"  deranged  in  their  position,  and  then  they  fail  to  work  efficiently, 
*'  and  do  not  give  the  valve  a  proper  support.  According  to  my 
present  invention  I  mount  all  the  rollers  iu  \i\ie  %^iEk&  ^m^xcL^ 
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frame  which  keeps  them  at  their  proper  distances  apart,  pins 
carried  by  the  frame  passing  loosely  through  holes  at  the 
centres  of  the  rollers.  The  rollers,  as  before/'  travelling  with 
the  valve  a  distance  equal  to  half  the  length  of  its  stroke,  are 
prevented  traversing  too  far  towards  the  end  of  the  valve  by  their 
frame,  the  ends  of  which  alternately  abut  against  stops  or  the  ends 
of  tl^e  valve  case,  whweby  the  rollers  are  always  kept  in  correct 
position  under  the  valve. 
[Printed,  Is.    Drawings.] 

A.D.  1865,  July  20.— N*  1897. 
PARRY,  Morgan  Lawrence.— This  invention  relates  to  a  con- 
densing apparatus  for  high  and  low  pressure  steam  engines.  It 
consists  of  a  vertical  cylindrical  casing,  superposed  on  a  cast  metal 
dished  chamber,  which  opens  centrally  downwards  into  a  vertical 
discharge  pipe  in  communication  with  the  hot  well.  Towards  the 
upper  part,  the  casing  is  increased  in  diameter,  so  as  to  form  a  top 
cylindrical  chamber,  which  is  closed  by  a  steam  tight  hemispheri- 
cal crown  or  cover.  It  contains  a  central  steam  pipe,  which 
terminates  in  an  open  end  near  the  top.  The  lower  end  of  this 
pipe  opens  into  a  lateral  branch  in  communication  with  the  pipe 
through  which  the  engine  discharges  its  exhaust  steam.  The 
annular  space  in  the  casing  is  divided  by  a  second  concentric  pipe, 
bell-mouthed  at  top,  and  covered  by  a  perforated  convex  plate, 
which  closes  around  the  upper  end  of  the  steam  pipe ;  an  annular 
perforated  plate  near  the  top,  closes  the  annular  space  between 
this  second  pipe  and  the  casing.  A  lateral  branch  forms  a  com- 
munication between  the  interior  of  the  second  pipe  and  a  donkey 
pump.  The  exhaust  steam  rises  up  the  central  pipe  into  the 
top  dhamber.  The  condensing  water  is  forced  up  the  second  pipe 
and  through  the  perforations  in  the  convex  cover  amongst  the 
steam,  descending  thence  in  a  shower  mingled  with  the  water  of 
condensation  and  steam,  through  the  perforated  plate,  and  down 
the  external  annular  space,  to  the  cast  metal  dished  chamber  into 
the  discharge  pipe,  which  reaches  to  a  depth  of  over  34  ft.  beneath 
the  surface  of  the  water  in  the  cistern  or  hot  well  below.  The 
weight  of  the  constantly  descending  oolumn  maintains  the  vacuum 
on  the  engine.  Suitable  stop  valves  are  provided,  and  when  not 
required  to  condense,  the  exhaust  steam  is  allowed  to  escape 
'^h  an  opening  in  the  crown  of  the  apparatus. 
fBd^aa,  Dnwing.'} 
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A.D.  1866,  July  22.— N«  1913. 

NEWTON,  William  Edward. — {A  communication  from  Thomas 
Shrimton  Davis,) — This  invention  relates  to  piston  valves  for 
steam  and  other  engines.  The  valve  cylinder,  open  at  each  end, 
is  fitted  within  the  steam  chest  of  the  engine  cylinder ;  it  has 
openings  to  correspond  with  the  induction  ports  and  with  the 
exhaust.  The  valve  rod  enters  the  steam  chest  through  a  stuffing 
box,  and  carries  two  piston  valves,  hetween  which  the  exhaust 
steam  flows  from  the  cylinder.  The  steam  presses  convergently 
upon  the  outside  of  each  valve,  so  that  the  pressure  on  the  area  of 
one  is  counterbalanced  by  the  pressure  on  the  other,  and  a  uniform 
expansion  of  the  parts  is  caused  by  the  surrounding  steam.  The 
primary  object  of  the  invention  consists  in  so  packing  the  peri- 
pheries of  the  valves,  that  unavoidable  wear  is  compensated,  a 
good  fit  secured,  and  leakage  prevented.  This  result  is  obtained 
bj  forming  each  piston  or  valve  of  a  series  of  concentric  expansible 
metallic  rings,  so  arranged  upon  a  central  cone-formed  block,  that 
by  means  of  a  screw  nut  upon  the  spindle,  the  aoyustment  of  the 
rings,  which  are  split  and  arranged  to  break  joint,  is  easily 
effected* 

^Printed*  lOdL   JDraving.] 

A.D.  1866,  July  22.— N»  1916. 

BOULTON,  Matthew  Piers  Watt. — ^This  invention  relates 
to  "  obtaining  motive  power  when  heated  air  or  aeriform  fluid  is 
"  employed  "  and  consists, 

1st.  In  '*  the  modes  described  of  heating  aeriform  fluid  under 
"  pressure  for  the  production  of  motive  power.'' 

2nd.  ''The  injection  of  an  inflammable  aeriform  mixture  at 
"  high  pressure,  or  at  a  pressure  exceeding  that  of  the  atmosphere, 
"  into  a  cylinder  in  which  it  is  ignited,  the  resulting  products  of 
''  combustion  acting  on  a  piston  in  the  cylinder  and  producing 
*'  motive  power,'* 

drd.  Particular  methods  described  in  reference  to  this  mode  of 
using  products  of  combustion  alone  or  mixed  with  steam,  for 
obtioning  motive  power. 

4th.  ''  Employing  a  stream  of  liquid  set  in  motion  by  a  blast  of 
'*  steam  or  heated  aeriform  fluid  to  work  a  turbine  or  instru- 
'*  ment." 
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5th.  "  Treating  a  current  of  liquid  when  it  is  desired  to  reduce 
"  its  velocity  for  the  purpose  of  changing  its  energy  or  a  portion 
"  of  its  energy  from  the  form  of  vis  viva  into  that  of  pressure  or 
'^  potential  energy,  so  as  to  cause  it  to  enter  a  vessel  against  pres- 
**  sure."  The  current  of  water  is  caused  to  pass  through  an 
expanding  passage  similar  to  the  "  Giffard  "  injector,  whereby  it 
loses  a  portion  of  its  vis  viva,  and  acquires  an  amount  of  working 
energy  in  the  form  of  pressure,  necessary  to  actuate  the  engine  or 
instrument  employed  to  give  off  power. 
rPrinted,  Is.    Drawing.] 

A.D.  1865,  July  25.— N^  1928. 

ZBYSZEWSKl,  Wladislaus. — {Partly  a  communication  from 
Alexandre  Szpis,)  —  {Provisional protection  not  allowed,)  —This 
invention  relates  to  the  use  of  petroleum  or  other  mineral  oil,  as 
liquid  fuel,  for  the  purpose  of  generating  steam  and  beat.  When 
employed  in  boiler  furnaces,  a  sufficient  quantity  of  incombustible 
medium,  capable  of  absorbing  the  inflammable  fluid,  such  as  brick, 
pumice  stone,  asbestos,  or  other  porous  material,  sufficient  to' form 
the  fire-bed,  is,  after  being  saturated  with  the  fluid,  deposited  in 
the  furnace,  and  upon  a  flame  being  applied  thereto  the  whole 
mass  will  ignite.  When  the  fluid  is  partly  consumed,  by  means 
of  a  pump,  worked  by  hand  or  power,  a  fresh  supply  is,  through 
pipes  with  suitable  nozzles,  forced  in  fine  jets,  more  or  less  con- 
tinuously, into  the  furnace  over  the  burning  mass.  Atmospheric 
air  to  support  combustion  is  to  be  supplied  by  means  of  a  blowing 
apparatus,  and  introduced  through  jet  pipes  suitably  arranged  in 
the  furnace.  The  oils  employed  are  to  be  freed  from  their  volatile 
elements,  in  order  to  avoid  sudden  ignition  or  explosion. 
[Printed,  4d.    No  Drawings.] 

A.D.  1865,  July  25.— N«  1929. 

JUCKES,  John,  junior,  and  SWINBURNE,  John.—"  This 
"  invention  relates  to  the  adaptation  of  an  endless  chain  or  system 
"  of  revolving-fire-bars  to  the  furnaces  of  locomotive  boilers." 

''The  endless  chain  of  bars  is  supported  and  carried  by  barrels, 

''  one  at  each  end.    The  barrel  which  carries  the  endless  chain  at 

end  is  cogged  or  formed  with  a  surface  suitable  for  driving 

ain  when  the  roller  is  rotated.    The  axis  of  this  barrel 

I  bearings  on  the  sides  of  frumace  or  frames,  and  such  axle 
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*'  has  fixed  on  it  a  ratchet  wheel,  which  receives  motion  by  a  con- 
necting rod  and  driver  actuated  by  an  excentric  on  one  of  the 
axles  of  the  locomotive  engine.  The  axis  of  the  other  bairely 
*'  which  is  under  the  fire-box  or  furnace  of  the  locomotive  engine, 
turns  in  bearings  carried  by  a  firame,  one  end  of  which  firame  is 
supported  by  necks  or  axes  in  such  manner  that  the  other  end 
"  of  the  furnace  is  capable  of  being  lowered  so  as  to  discharge  the 
fiiel  from  the  fire-bars.  The  further  end  of  the  frame  has 
plates  fixed  or  formed  on  it,  which  are  slotted,  and  through  the 
*'  slots  a  cranked  axle  passes,  and  there  are  also  outside  plates 

*'  supporting  the  bearings  of  the  cranked  axle One 

"  of  the  barrels  is  capable  of  being  adjusted  away  from  the  other, 
'^  in  order  to  compensate  for  the  wear  of  the  chains.  At  the  fire- 
"  door  end  of  the  furnace  or  fire-box  there  is  a  hopper  having  at 
"  its  bottom  a  sliding  door,  by  which  the  quantity  of  fuel  taken 
*'  on  to  the  fire-bars  is  regulated.  Within  the  furnace  or  fire-box, 
*'  near  the  door,  there  is  an  arch  of  fire-brick.  At  the  other  end 
of  the  frumace  is  a  water  pipe,  through  which  water  is  circulated, 
and  over  this  a  bridge  of  fire-clay.  When  at  work  the  endless 
chain  of  fire-bars  is  raised  to  the  highest  position,  or  somewhat 
below  it,  as  occasion  may  require,  in  order  to  regulate  its  posi- 
tion in  respect  to  the  water  pipe  above.  When  the  furnace  is 
'*  divided  more  than  one  endless  chain  of  fire-bars  is  employed." 
[Printed,  Kki.   Drawing.] 

A.D.  1865,  July  26.— N«  1938. 

BOUSFIELD,  Gborob  Tomlinson. — (A  communication  from 
Patrick  Hayes,) — (Provisional  pi'otection  only,) — ^This  invention 
relates  to  apparatus  for  burning  inflammable  and  volatile  liquids, 
for  generating  steam  and  other  purposes. 

Mineral  oil,  such  as  petroleum  in  its  crude  state,  or  any  descrip- 
tion of  cheap  oil,  coal  tar,  or  pitch,  **  is  taken  and  placed  in  a  tank 
^'  or  cistern  in  a  convenient  position  near  the  furnace,  and  at  such 
"  a  level  as  that  they  may  be  introduced  into  a  reservoir  to  be 
*'  placed  in  the  furnace  or  fire  hole  where  the  heat  is  required  by 
"  means  of  a  pipe  and  stop  cock.  This  reservoir  may  be  made  of 
**  any  required  size,  and  is  partly  filled  with  coke  or  broken  stone 
"  or  any  other  suitable  material  for  the  purpose  of  giving  a  larger 
"  BurftM^  for  the  oil  to  act  upon,  and  consequently  to  throw  off  a 
'^  greater  quantity  of  fumes;  it  is  also  partly  ooveEC^d «iti  -^V^^^Va"^, 
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"  leaving  only  sufficient  space  for  the  flame  to  come  forth  either 
*'  in  jets  through  perforations,  or  through  one  large  slot.  Inside 
"  this  reservoir,  and  between  the  level  of  the  material  therein  and 
"  the  top  thereof,  a  perforated  pipe  is  fitted  for  the  purpose  of 
oonducting  a  sufficient  stream  of  atmospheric  air,  or  steam,  or 
hydrogen  gas»  to  be  supplied  from  any  suitable  source,  for  the 
purpose  of  mixing  with  the  fumes  of  vapour  of  the  oil,  which 
can  be  heated  by  any  convenient  method.  The  vapour  can 
then  be  lighted  at  the  perforations  or  opening  in  the  top  of  the 
reservoir.  A  continuous  stream  of  atmospheric  air,  steam,  or 
hydrogen  gas  must  be  constantly  passed  into  the  reservoir 
through  the  aforesaid  perforated  pipe,  which  may  be  formed  of 
copper,  iron,  or  fire  clay.  The  reservoir  WiU  become  gradually 
heated,  and  the  fumes  of  vapour  of  the  oH  will  gradually 
increase,  and  bum  in  a  pure  white  flame  without  any  smoke 
whatever,  but  giving  out  an  intense  heat,  which  will  generate 
steam  much  quicker  than  coals,  and  at  a  cheaper  rate.  By 
means  of  the  stop-cock  before  referred  to  the  supply  can  be  cut 
off,  and  consequently  the  flame  stopped  whenever  required." 
[Printed,  4db    No  !DrawingB.3 

A.D.  1865,  July  27.— N«  1952. 

SHERWOOD,  Henry.  —  {Provisional  protection  only.) — ^This 
invention  relates  to  the  treatment  of  fibrous  substances,  and  rags 
composed  of  animal  and  vegetable  fibres,  in  order  to  remove  the 
vegetable  fibres  by  disintegrating  them  without  injury  to  the 
animal  fibres,  and  to  prepare  the  animal  substances  for  re-use  in 
textile  manufactures ;  also  for  recovering  the  vegetable  fibres  for 
subsequent  use  as  paper  pulp.  For  these  purposes  sulphmric  and 
other  anhydrides  in  a  gaseous  state  are  employed ;  also  anhydous 
gases  of  the  hydracids,  such  as  anhydrous  hydrochloric  acid  gas^ 
diluted  with  carbonic  oxide  and  other  gases  of  a  deoxidizing 
nature. 

One  of  the  means  employed  to  produce  a  portion  of  the  gases 

is  a  smokeless  furnace,  which  burns  with  a  downward  draught, 

taking  the  air  from  a  pipe  above,  and,  when  desired,  steam  from 

water  dropped  upon  the  surface  of  the  burning  fuel.    Amongst 

■MSI  to  whidb  this  fiimaoe  may  be  lulled,  is  its  adaptation 

iye»  marina,  and  stati<mary  steam  boilers,  the  gases 

g  brought  into   combination  with  air  previouriy 
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heated  wliilat  passing  through  chambers  at  the  sides  of  the 
furnace.  The  combustion jnay  take  place  at  the  back  of  the 
fomace,  and  produce  one  body  of  flame,  or  the  volume  of  gas 
may  be  divided,  and  conveyed  to  different  parts  of  the  boiler,  and 
there  combined  with  the  heated  air  and  burnt,  producing  separate 
volumes  of  flame,  thereby  preventing  the  formation  of  smoke, 
and  depo»tion  of  carbon  in  the  boiler  tubes.  Fuel  of  the  lowest 
quality  may  be  indiscriminately  used. 
[Printed,  4d.    No  Drawings.] 

A.D.  1865,  July  28.- N«  1966. 

NEWTON,  William  Edward. — {A  communication  from  John 
Wesley  CorAflrf.)— This  invention  relates  to  such  conical  plug 
valves  as  work,  with  oscillating  motion,  in  sockets  of  correspond- 
ing form ;  the  object  being,  so  to  arrange  the  valve,  that  it  will  be 
balanced  under  any  pressure  of  steam,  and  kept  in  its  seat 
thereby  while  working  freely  and  perfectly  steam  tight.  It  con- 
sists **  in  the  application  of  a  bearing  surface  below  or  opposite  to 
"  the  abutment.  Also,  for  the  same  purpose,  the  use  of  a  lip 
extending  from  the  small  end  of  the  conical  valve ;  also  the  use 
of  a  recess  in  the  large  end  of  the  conical  valve,  to  which  steam 
"  is  adimtted  through  suitable  channels ;  farther,  in  forming  a 
**  recess  or  recesses  in  the  socket  above  the  valve,  or  on  the 
**  exhaust  side  of  the  abutment,  so  that  the  valve  may  swing 
^  beyond  the  edge  or  edges  thereof,  and  thereby  prevent  it  from 
wearing  into  the  form  of  a  shoulder ;  also  in  thinning  the  valve 
at  the  exhaust  side,  or  thickening  it  at  the  steam  space  side  for 
the  purpose  of  giving  lead  to  the  exhaust;  Anally,  in  forming  a 
chamber  in  the  large  end  of  the  valve  for  the  purpose  of  keeping 
the  valve  in  its  seat  by  the  pressure  of  steam  admitted  to  the 
"  chamber." 

[Printed,  8A   Drawing.] 

A.D.  1865,  July  28.— N»  1958. 

NEWTON,  William  Edward. — (A  communication  from  Henry 
Isham.) — This  invention  relates  to  a  water  meter,  which  may  be 
employed  as  a  water,  gas,  or  steam  engine. 

It  "  consists  of  a  group  of  any  number  of  cylinders  (four  by 
"  preference),  each  provided  with  a  piston,  and  arranged  round 
"  a  central  axis  of  rotation.    These  cylinders  axe  o^^sa  v^^^s^ssa. 


cr 
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lower  ends,  and  in  their  revolution  round  their  axes  they  pass 
in  succession  over  an  induction  ..-.way  to  receive  the  water  or 
''  other  fluid  which  actuates  and  raises  the  pistons  in  the  cjlin- 
**  ders.  The  cylinders  then  pass  over  an  eduction  way,  through 
*'  which  the  water  or  other  fluid  is  discharged,  and  the  pistons 
"  descend.  The  pistons  are  connected  by  rods  with  a  plate 
"  mounted  on  a  hub  on  the  arms  of  a  hub  which  turns  on 
"  an  axis  placed  at  an  angle  with  the  axis  of  the  group  of 
"  cylinders." 

'*  When  water  or  other  fluid  under  pressure  passes  from  the 
"  induction  pipe  into  any  one  of  the  cylinders  it  acts  against  and 
forces  the  piston  of  that  cylinder  upwards,  and  this  action,  by 
reason  of  the  inclination  of  the  axis  of  the  plate,  causes  the 
cluster  of  cylinders,  with  their  appendages,  to  rotate  about 
their  common  axis,  and  that  cylinder  which  is  on  the  opposite 
side  of  the  axis  is  thereby  caused  to  pass  over  the  eduction 
way,  into  which  the  water  or  other  fluid  is  discharged  by  the 
downward  motion  of  its  piston.  Before  the  eduction  pipe  is 
opened,  the  water  or  other  fluid  discharged  into  the  eduction 
way  escapes  through  the  outer  portion  of  the  eduction  aperture 
or  port  into  and  Alls  the  case,  making  a  counter  pressure  on 
the  upper  surface  of  the  piston,  thereby  producing  an  equili- 
brium, and  holding  the  meter  or  engine  in  a  state  of  rest ;  but 
the  moment  the  eduction  way  or  pipe  is  opened  for  the  escape 
of  water  or  other  fluid  the  equilibrium  is  destroyed,  and  the 
meter  or  engine  started  and  worked  in  exact  proportion  to  the 
capacity  of  the  discharge,  the  surplus  pressure  being  balanced 
by  the  fluid  in  the  surrounding  case.  The  surrounding  case 
should  be  provided  with  a  small  cock  or  valve  to  permit  the 
escape  of  air  until  it  is  filled  with  water  or  other  actuating 
"  fluid." 

"  When  employed  as  a  meter  for  measuring  the  flow  of  water  or 
other  fluids,  the  hub  of  the  plate  should  be  connected  with 
suitable  registering  mechanism,  but  when  used  as  a  motor  the 
hub  is  to  be  provided  with  a  belt,  wheel,  or  other  gearing  for 
"  transmitting  motion." 
[Printed,  lOd.    Drawing.] 

A.D.  1865,  July  31.— N<»  1972.    (*  *) 

ROBINSON,  Benjamin,  and  VARLEY,  Joseph.— "Appa- 
"  r&tuB  for  promoting  the  combustion   of  fuel  in  furnaces  of 
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''  steam  lM>Uera^  dyer's  or  brewer's  pans^  and  other  furnaces/'  Each 

furnace  door  is  double,  tl||||rinside  one  being  perforated.    Both 

can  be  hinged,  but  the  plain  door  may  be  made  to  slide  to  and 

from  the  perforated  door,  which  is  the  first  to  be  closed  on  the 

fresh  fed  fuel,  to  which  the  air  is  thereby  admitted  until  the  proper 

time  for  closing  the  plain  door.  A  pipe,  connected  with  the  steam 

chamber,  is  bent  into  each  of  the  ash-pits ;  it  is  perforated  on  the 

upper  side,  so  that  by  opening  a  tap  jets  of  steam  can  be  emitted 

against  the  furnace  bars.    A  perforated  plate  forms  the  back  of 

the  hollow  fire-bridge.    At  front  is  a  movable  flap,  attached  to 

which  is  a  rod,  whereby  air  can  be  admitted  from  the  ash-pit  into 

the  bridge,  and  thence  through  its  perforated  back  to  the  flame 

bed« 

,  [Printed.  8<2.   Dnwing.] 

A.D.  1866,  July  31 .— N«  1976. 

RAMSBOTTOM,  John.— This  invention  relates  to  the  "manu- 
"  factvae  of  hoops  and  tyres."  It  is  supplementary  to  Letters 
Patent,  bearing  date  7th  January  1864,  No.  48,  wherein  this 
inventor  describes  a  mode  of  cutting  ingots  of  metal  into  discs  by 
means  of  circular  saws.  In  order  to  save  that  portion  of  the 
metal  which  is  removed  by  the  saw,  the  inventor,  according  to  the 
present  invention  by  means  of  suitable  apparatus,  detaches  or 
forms  the  discs  from  the  ingots  in  a  heated  state  by  means  of  a 
a  circular  plate,  the  edge  of  which,  whilst  revolving  in  contact 
with  the  heated  ingot,  is  pressed  into  its  circumferential  siuf  ace^ 
whereby,  according  to  the  number  of  plates  employed,  one  or 
more  discs  may  be  wholly  or  partly  taken  off,  and  in  the  latter 
case  the  operation  finished  by  a  saw.  Cold  water  is  applied  to 
the  sides  of  the  cutting  plate  during  the  operation,  the  ingot 
being  supported  upon  two  rollers  which  are  actuated  by  the  driving 
power,  and  being  roughed  or  corrugated  on  the  surface,  they  cause 
the  ingot  to  revolve  in  the  required  direction  for  operating  upon 
it  with  the  cutting  plate  or  plates. 

Another  part  of  the  invention  relates  to  the  punches  used  for 
perforating  the  discs,  which  according  to  a  former  Patent,  dated 
13th  April  1863,  No.  924,  were  described  by  this  inventor  as 
having  flat  ends.  In  lieu  of  such  form,  he  now  uses  round 
ended  punches,  in  order  that  no  portion  of  the  metal  be 
removed. 

8,  M.  ^  ^ 
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The  invention  further  consists  in  producing  ingots  by  casting 
them  in  the  form  of  a  frustum  Of  base  of  a  cone,  hemispheri- 
cally  or  otherwise  shaped,  and  aftorwards  flattening  them  into 
discs  by  hammering  or  compression  in  the  direction  of  th^ 
axes.  A  rim  may  be  cast  on  the  base  to  form  the  flange  of  the 
tyre. 

Another  part  consists  in  the  use  of  a  revolving  mandrel,  which 
in  form  is  parallel  or  tapered ;  or  a  mandrel  with  longitudinal 
grooves,  for  expanding  hoops,  instead  of  with  spiral  grooves  as 
described  by  this  inventor  in  the  Speciflcation*of  a  prior  Patent 
dated  May  5th,  1865,  No.  1425.  Also  in  applying  pressure  rollers 
to  force  the  hoop  on  the  mandrel. 

And  lastly,  the  invention  relates  to  the  manufacture  of  hoops 
for  making  the  cylindrical  sections  of  steam  boilers.  These  hoops 
are  first  made  thick  from  cylindrical  ingots.  They  are  then  when 
heated  placed  upon  a  mandrel,  and  pressed  upon  by  rollers  at  the 
opposite  sides.  These  rollers  and  the  mandrel,  are  cross  cut  on 
the  surface,  or  diagonally  grooved,  so  as  to  form  diamond  shaped 
projections  upon  their  surface,  which  when  pressed  into  the  heated 
metal,  the  more  easily  cause  it  to  expand  both  diametraUy  and 
laterally.  The  hoops  are  kept  hot  during  the  process  by  a  current 
of  heated  air.  Modifications  of  this  part  of  the  invention  and 
further  details  are  illustrated  and  described. 
CPrinted,2».6ei.   BrawingB.] 

A.D.  1865,  August  I.— N"  1990. 

MARTIN,  Louis  Emile  Constant,— This  invention  relates  to 
the  furnaces  of  locomotive  and  other  tubular  steam  boilers,  with  a 
view  to  the  perfect  combustion  of  the  carbonic  oxide  which  is 
poroduced  from  either  rapidly  or  slowly  burnt  fuel,  and  whic^ 
escapes  inflammation,  unless  the  gases  passing  from  the  fire  be 
afterwards  heated  and  conuningled  with  atmospheric  air.  To 
ensure  the  complete  inflammation  of  all  the  gaseous  products, 
within  the  furnace  immediately  in  front  of  the  tube  plate,  is 
mounted  a  block  of  fire-brick  or  other  suitable  material,  having 
numerous  holes  or  passages  through  it,  corresponding  with  the 
openings  to  the  tubes.  The  fire-bars  are  so  inclined^  that  the 
incandescent  portion  of  the  burning  fuel  accumulates  at  the  lower 
end  immediately  imder  the  fire-brick  block,  which  is  thereby 
exposed  to  the  fiercest  heat,  and  which  contains  a  narrow  inner 
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chamber  wheremto  the  atmosphere  is  admitted.  All  the  open- 
ings on  the  firont  side  of  tha  block  lead  into  this  chamber^  and 
continue  through  the  opposite  side,  whence  the  burning  gases  go 
direct  into  the  tubes.  The  quantity  of  air  admitted  is  regulated 
by  a  valre,  and  a  flap  valve  is  provided  for  the  removal  of  the 
cinerary  particles  which  fall  between  the  block  and  the  tube 
flheet. 

[PrintedL  lOd.   Drawing.] 

A.D.  1866,  August  1.— N»  1992. 

BOULTON,  Matthew  Piers  Watt.— This  invention  relating 
to  **  obtaining  motive  power  by  heat,"  consists  in  utilizing  the 
heat  which  passes  off  with  the  products  of  combustion  from 
engines  worked  by  the  ignition  of  inflammable  fluid.  After 
having  been  ignited  in  the  cylinder  employed  for  the  purpose,  the 
products  of  combustion  are  caused  to  traverse  narrow  passages, 
lined  or  famished  with  surfaces  wetted  by  injecting  water  thereon. 
Wire  gauze  surfaces  may  be  used  for  the  purpose.  Heating  the 
water  on  these  surfaces,  steam  is  generated,  and  employed  in 
co-operation  with  the  heated  gases,  in  driving  the  piston.  Various 
arrangements  are  described.  The  surfaces  may  be  movable  with 
reciprocating  or  rotary  motion,  and  may,  in  conjunction  with  I3ie 
strokes  of  the  piston,  be  caused  to  dip  into  a  vessel  containing 
water.  Two  working  pistons  of  different  diameters  are  employed 
in  ooi\]oined  cylinders,  which  may  be  made  either  single  or  double 
acting,  the  heating  surfaces  being  disposed  in  the  passages  or 
interspaces.  The  ignition  of  the  gases  may  be  effected  by  the 
electric  spark  from  a  voltaic  battery  or  otherwise. 

A  portion  of  the  heat  employed  to  produce  motive  power  may 
be  made  to  generate  electricity,  by  applying  it  to  certain  metals 
composing  a  thermo-electric  pile  battery,  whence  electro-motive 
force  may  be  obtuned,  whilst  the  portion  of  heat  not  so  con- 
verted may  be  employed  to  generate  steam  la  an  engine  boiler,  to 
work  a  steam  engine,  or  to  heat  aeriform  fluid,  to  work  a  caloric 
engine. 

[Printed,  lOd.   Drnwing.} 

A.D.  1866,  August  2.— N«  1996. 

McEWAN,  James,  and  NEILSON,  William.— 1^8  inren^on 
relates  to  apparatus  and  means  employed  to  i«iiaxk%. 
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and  forcing  liquids  through  open  pipes  without  the  use  of 
ordinary  pumping  appliances,  this  object  being  attained  by  apply- 
^T^f  ^y  nieans  of  the  apparatus,  to  the  column  of  water  at 
intervals  of  about  15  feet,  the  impulsive  force  of  annular  jets  of 
high-pressure  steam,  so  as  to  act  at  an  acute  angle  upon  the  water 
in  the  direction  of  the  up -flow. 

The  apparatus  or  ''  steam  liquid  raiser "  consists  of  a  short 
length  of  flanged  pipe  corresponding  in  size  with  the  column, 
having  an  enlargement  about  its  mid-length  which  forms  a  spherical 
chamber,  whereinto  the  steam  is  admitted  through  a  lateral 
branch.  The  lower  end  of  the  pipe  is  bored  out  to  receive  a  tube 
of  the  same  size  internally  as  the  upper  end  of  the  pipe.  The 
upper  end  of  the  tube  is  so  bevelled  as  to  form  in  appearance  the 
base  of  a  cone.  The  tube  forms  a  continuation  of  the  column 
by  passing  up  centrally  through  the  chamber,  entering  a  short 
distance  within  the  upper  end  of  the  pipe,  which  is  so  opened 
out  that  a  thin  annular  conical  space  Is  formed  round  the  end  of 
the  tube,  between  it  and  the  entrance  to  the  pipe  from  the  top  of 
the  chamber.  These  flanged  sections  of  chamber  pipes  are 
interposed  at  regular  intervals  in  the  column  of  pipes.  The 
amount  of  vacuum  formed  in  the  lower  part  of  the  column  by  the 
upward  rush  of  steam,  causes  the  water  to  ascend  to  "  the  first 
'  lifter,'  where  the  steam  meeting  the  compact  column  of  water^ 
forces  it  some  distance  higher  than  itself  and  brings  it  within 
the  power  of  the  second  '  lifter,'  which  raises  it  in  a  similar 
manner  for  the  next  stage  within  the  power  of  the  third  '  lifter^' 
and  so  on  until  the  water  flows  off  at  the  top  of  the  pipes,  or 
"  the  height  and  level  required  for  its  delivery." 

The  invention  may  be  modified  by  breaking  the  column  into 
sections,  and  employing  a  series  of  cisterns,  one  to  each  ''  lifter  '* 
wherein  it  will  deliver  its  draught  of  fluid  to  be  taken  up  by  the 
next  lifter  above,  and  so  on  in  succession  imtil  the  desired  height 
is  attained. 

[Printed,  1*.    Drawing.] 

A.D.  1865,  August  4.— N«  2021 . 

CLARK,  William. — {A  communication  from  Francis  Bernard  de 
Keravenan,) — ^This  invention  relates  to  apparatus  applicable  as  a 
motive-power  engine,  to  be  worked  by  steam  or  otherwise ;  it 
w  aJLso  applicable  as  a  pump,  or  a  fluid  meter. 
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It  consists  of  an  outer  fixed  cylindrical  case  closed  at  each  end 
by  covers,  through  the  centre  of  which  is  passed  a  central  shaft  or 
axis.  Mounted  upon  the  shaft,  within  the  cyhnder,  there  is  a 
closed  piston  drum.  This  drum  is  eccentrically  fixed  upon  the 
shaft,  BO  that  when  revolving,  its  major  radius  is  always  in 
frictional  contact  with  the  internal  sur^e  of  the  outer  cylindrical 
case,  between  which  and  the  eccentric  piston  drum,  there  is  a 
crescent  formed  space  constantly  moving  round  the  central  axis. 
Formed  in  a  diametral  line  with  each  other,  at  opposite  sides  of 
the  case,  there  are  two  deep  recesses,  wherein  are  fitted  two  slides^ 
which  work  radially  to  and  forth  across  the  internal  space,  their 
inner  ends  being  kept  in  constant  sliding  contact  with  the  surface 
of  the  eccentric  piston  drum,  by  means  of  external  side  rods,  and 
cross  heads  fitted  upon  rods  attached  to  the  outer  ends  of  the 
slides.  One  of  the  slides  acts  as  the  steam  valve,  and  admits  the 
steam  into  the  crescent  formed  space  through  a  passage  at  one 
side,  the  exhaust  passage  opening  out  of  the  space,  through  the 
case  on  the  other  side  or  back  of  the  valve  slide,  which  also  con- 
stantly acts  as  a  steam  resistant,  whilst  the  force  of  the  steam 
pressure  in  the  opposite  direction,  compels  the  rotation  of  the 
eccentric  drum  and  shaft.  The  opposite  slide  is  narrow  and  does 
not  divide  the  space,  but  when  forced  outward  by  the  eccentricity 
of  the  drum,  by  means  of  the  outside  connecting  rods,  it  effects 
the  return  or  inward  movement  of  the  steam  slide,  which  in  turn 
is  forced  outwards  by  the  surfeu^  of  the  drum,  and  effects  the 
return  movement  of  the  opposite  slide.  A  self-adjusting  packing 
piece  is  hinged  to  the  inner  end  of  each  slide,  working  in  constant 
sliding  contact  with  the  periphery  of  the  eccentric  drum. 
[Printed,  1$,  IM,   Drawinffs.] 

A.D.  1865,  August  7.— N«  2043. 

FOUBERT,  Adribnnb  Anastasib.— This  invention  relates  to 
apparatus  for  regulating  the  flow  of  steam,  water,  and  other  fluids 
under  pressure.  It  consists  of  an  outer  tubular  casing,  and  an 
inner  or  valve  tube,  the  lower  end  of  which  is  attached  to  a  piston 
which  fits  to  the  interior  of  the  casing.  The  steam  or  fluid  enters 
at  the  upper  end  of  the  case,  and  passes  out  at  an  aperture  at  the 
side.  The  piston,  sustained  at  the  proper  height  in  the  case  by  a 
spiral  spring  beneath  it,  is  acted  upon  by  the  pressure,  which 
causes  its  descent  and  the  compression  of  t\ve  B\)nTi^,«db^^  «hssi^ 
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time  that  iJie  inner  valve  tube  is  drawn  down^  and  more  or  less 
closes  the  aperture.  The  upper  end  of  a  rod  is  attached  to  the 
underside  of  the  piston,  and  the  lower  end  is  fixed  in  a  regulating 
screw,  which  fits  up  through  a  threaded  hole  in  the  bottom  of  the 
case,  and  an  extension  of  the  rod  below  ihe  screw  indicates  on  a 
graduated  scale,  tiie  difPerent  degrees  of  pressure  upon  the  piston, 
in  relation  to  which  the  flow  of  the  fluid  is  regulated. 
CPrintBdl,l«.   Drawinga] 

A.D.  1865,  August  7.— N«  2051. 

BOULTON,  Matthew  Piers  Watt. — ^This  invention  has  for 
its  object  improvements  in  generating  steam,  and  in  sup^heating 
steam  and  aeriform  fluids.  *'  Steam  passing  from  a  boilw  is 
superheated,  and  the  superheated  steam  is  caused  to  pass 
through  the  water  in  the  boiler,  such  a  force  being  applied  to  it 
by  means  of  a  propeller  or  forcing  apparatus  as  is  requisite  to 
force  it  through  the  water.  The  heated  steam  rising  through 
the  water  generates  steam."  Various  other  plans  for  the  prac- 
tical operation  of  the  invention  are  resorted  to  and  described;  that 
whidi  is  represented  by  the  drawing,  consists  of  a  vessel  or 
generator,  containing  water  or  Uquid  heated  by  the  products  of 
combustion  conveyed  under  pressure  through  pipes  from  a  furnace, 
and  dischaiged  low  down  within  the  vessel,  beneath  the  body  of 
the  water.  The  superheating  vessel  is  suspended  witiiin  the 
generator  by  a  tubular  connection,  which  serves  as  a  steam-tight 
entrance  for  a  rod  with  to-and-forth  vertical  action.  Within  the 
superheating  vessel  the  lower  end  of  this  rod  is  attached  to  a 
horizontal  frame  or  plate,  descending  from  the  underside  of  which 
are  vertical  heating  rods,  which  pass  down  through  well  fitting 
openings  in  the  bottom  of  the  [superheater  into  the  boiling  water 
or  liquid  beneath.  The  vertical  action  of  the  heating  rods  is 
continuous ;  descending  into  the  boiling  liquid,  they  absorb  heat 
therefrom,  and  diffuse  it  amongst  the  steam  when,  by  the  return 
action,  they  are  raised  into  the  superheater,  which  is  parity 
immersed  in  the  boiling  water.  Various  kinds  of  heating  surfaces 
are  cleansed  from,  incrusted  matter. 
[Printed,  6d.    I>rawing.] 

A.D.  1865,  August  9.--N°  2062. 

OARTWRIGHT,   Henry.—- This    invention   relates  to  direct- 
acting  iDuiue  and  stationary  steam  engines,  and  consists,  in  so 
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ananging  -die  parts  which  transmit  motion  from  the  piston  rod  to ' 
the  crank  shaft,  that  the  height  of  the  engine  is  reduced,  and 
room  afforded  for  a  longer  stroke.  A  pair  of  engines  with  upright 
cylin  ders  are  illustrated  and  descrihed.  The  cyUnders  are  disposed 
on  abed  plate  beneath  a  top  frame,  which  is  supported  on  columns. 
Tbe  top  of  the  piston  rod  of  each  cylinder  carries  a  horizontal 
cross  beam,  the  ends  of  which  are  fixed  to  yertical  side  guide 
rods,  which  pass  down  at  the  side  through  the  top  flange  of  the 
cylinder  and  cover,  and  are  attached  to  blocks  which  slide  in 
vertical  guides  attached  to  the  cylinder  sides.  The  lower  ends 
of  the  connecting  rods  are  jointed  to  these  sliding  blocks ;  the 
upper  ends  are  coupled  to  a  stay  rod,  carried  by  crank  arms  fixed 
on  the*ends  of  intermediate  shafts  rectilineally  disposed  on  the 
top  fruning  in  suitable  plummer  block  bearings.  These  shafts 
carry  toothed  wheels,  which  gear  into  similar  wheels  fixed  on  a 
counteivshafi;  which  extends  beyond  the  whole  length  of  the 
frame,  whereby  the  reciprocations  of  the  pistons,  one  of  which 
follows  the  other  at  an  interval  of  90°,  are  timely  maintained.  The 
modification  of  an  engine  with  side  levers  is  shown,  and  an 
arrangement  of  th^  invention  as  applied  to  screw  propulsion. 
{^Printed,  Is.  2d.    Drawings  J 

A.D.  1866,  August  9.— N°  2069. 

LONGSTAFF,  Jambs  William. — {Provisional protection  only.) 
— ^This  invention  relates  to  the  prevention  of  steam  pressure  on 
the  back  of  steam  engine  slide  valves,  which  are  arranged  to  work 
between  the  cylinder  port  feeing  and  an  adjustable  block,  con- 
veniently let  into  the  steam  chest  through  an  opening  in  the  cover^ 
made  steam  tight  by  suitable  packing  disposed  in  recesses  formed 
to  receive  it.  The  block  is  held  in  close  contact  with  the  valve 
by  means  of  screw  nuts  and  studs,  which  project  through  cross 
bars  ^ed  to  the  steam  chest  cover.  The  block  is  cast  with 
an  open  passage  for  the  free  circulation  of  the  steam  from 
end  to  end  of  the  ehest.  T-shaped  recesses  are  cast  in  the 
valve  to  receive  the  end  of  the  valve  rod,  which  is  shaped  to 
correspond. 

[Prhxted^^f.    No  Drawings.] 

A.D.  1866,  August  11.— N«»  2080. 
COLE,  William    Thomas,    SWIFT,    Henry    Spink,    and 
SOARES,  AuGUSTD. — This  invention  telatea  iw)  o\Aaiarav^  %xA 
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applying  motive  power,  to  act  either  alone  by  steam  taken  direct 
£rom  a  boiler,  or  in  conjunction  with  an  ordinary  steam  engine 
cylinder  by  means  of  the  exhaust  steam.  The  apparatus  consists 
of  (in  appearance)  an  ordinary  fly  wheel  which  is  mounted  on  a 
hollow  axis.  The  arms  of  the  wheel  are  tubular,  and  form  radiat- 
ing steam  passages  &om  the  lateral  apertures  in  the  hollow  axis 
to  the  rim,  all  opening  out  in  one  direction  through  the  periphery 
at  right  angles  to  the  radius.  Throttle  valves  are  employed  to 
regulate  the  flow  of  steam  through  the  radiating  passages,  which 
at  their  extreme  ends  are  contracted,  in  order  that  the  outflow 
may  issue  from  the  periphery  at  the  full  boiler  pressure.  When 
the  impulsive  force  of  the  steam  meets  with  the  resistance  of  the 
atmosphere,  the  pressure  partly  reacts  upon  the  wheel,  which  is 
thereby  pressed  back  and  caused  to  rotate  in  the  direction  con- 
trary to  that  of  the  steam  issue.  Arrangements  are  described  for 
the  practical  application  of  the  principle  of  the  invention  to 
general  purposes. 

[Printed,  8d.    Drawing.] 

A.D.  1865,  August  14.— N«  2096. 

WESTLEY,  Robert  Alexander  William. — (A  communica- 
tion from  Henry  Pinkus,) — This  invention  relates  to  the  "method, 
apparatus,  and  receptacles  for  storing,  preserving,  transfenring, 
and  discharging  certain  fluids  for  sanitary  and  protective  pur- 
poses," and  also  amongst  other  uses,  the  adaptation  of  the 
invention  to  steam  boilers,  for  the  purpose  of  discharging  with 
safety  the  inflammable  material  or  compound  into  the  furnaces  of 
such  steam  boilers,  which  fluid  is  consumed  therein  as  liquid  fuel 
for  the  purpose  of  generating  steam,  to  and  with  which  fuel,  it  is 
indispensable  that  regulated  quantities  of  elements  imparting 
oxygen  be  admitted  and  caused  to  combine  at  the  moment  of 
ignition,  in  order  to  prevent  the  emission  of  smoke  and  the  forma- 
tion of  soot ;  also,  to  avoid  waste  and  to  make  sure  that  the 
inflammable  fuel  is  with  economy  and  better  protection,  applied 
to  marine,  stationary,  and  locomotive  steam  boilers. 

When  the  storing  receptacles  are  arranged  hydrostatically  on 
ship  board,  all  the  tanks,  outlets,  and  transferring  tubes  should 
unite  with  a  common  main  pipe,  leading  at  a  suitable  level  into 
the  boiler  room,  where  slide  valves  are  interposed  to  shut  o£P  and 
adnut  the  supply  to  the  lower  part  of  a  fixed  wrought-iron  screen 
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tank,  divided  horizontallj  bj  a  series  of  iron  frames,  which  hold 
wire  gauze  partitions,  severallj  above  and  beneath  which  sheets  of 
conunon  felt  are  disposed  in  layers,  wherethrough  the  petroleum 
or  liquid  fdel  is  caused  to  percolate  by  the  hydrostatic  pressure. 
By  these  means  all  danger  of  explosion  is  avoided.  The  tube 
furnished  with  a  regulating  cock  which  supplies  the  furnace,  com- 
municates with  the  upper  part  of  the  screen  tank.  The  furnaces 
closed  by  doors,  are  of  ordinary  construction,  omitting  the  grate 
bars.  The  inflammable  fuel  is  ejected  into  the  furnace  through 
slotted  openings  from  one  channel  of  a  duplex  discharging  appa- 
ratus, and  the  oxygenous  elements,  such  as  heated  air  and  super- 
heated waste  steam,  are  so  admitted  through  other  channels  in 
the  apparatus,  as  to  commingle  with  the  gases  evolved  by  ignition. 
The  parts  are  modified  to  suit  applications  of  the  invention  to 
difESerent  kinds  of  boilers. 
[Printed,  2f.  M.    Drawings.] 

A.D.  1865,  August  15.— N«  2106. 

JOHNSON,  John  Henry. — (A  communication  from  Francois 
Drwet) — {Provisional  protection  only.) — This  invention  relates  to 
the  production  of  metals  in  a  spongy  or  porous  state,  and  to 
applying  such  metals  to  various  purposes,  amongst  the  most 
important  of  which  are  electric  batteries  and  the  lining  of  steam 
generators.  In  preparing  spongy  or  porous  copper,  a  solution  of 
sulphate  of  copper,  saturated  with  five  or  six  times  its  volume  of 
water  acidulated  with  one-third  of  its  own  weight  of  sulphuric 
add,  is  precipitated  in  the  amorphus  state  upon  the  plate  which 
is  to  receive  the  spongy  metal,  by  means  of  a  galvanic  current 
produced  by  either  a  simple  or  compound  apparatus,  viz.,  with 
a  diaphragm  or  by  a  battery,  using  at  the  same  time  a  platinum 
ring  in  the  bath.  For  the  space  of  an  hour  after  the  solution  is 
reduced,  the  galvanic  current  is  allowed  to  continue,  and  during 
this  time  the  effect  of  the  disengagement  of  the  hydrogen  causes 
the  porous  or  spongy  state  of  the  metal  to  be  produced.  The 
current  is  then  interrupted  in  order  to  add  to  the  liquid  more 
sulphate  of  copper,  which,  in  a  crystalline  state,  is  suspended  in  a 
small  bag  inside  the  vessel,  care  being  taken  not  to  agitate  the 
vessel  or  its  contents,  in  order  that  the  metal  may  acquire  all  the 
porosity  possible. 

ITrinted,  4(2.   Ko  Drawings.] 
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A.D.  1865,  August  18.— N°  2130. 

STEVENSON,  Jambs. — {A  ctmmiiuiication  from  Giovanni  Batista 
VenzanoJ) — ^This  invention  relates  to  a  rotatory  steam  engine, 
whence  '*  rotary  motion  is  at  once  obtained  by  the  direct  impact 
"  and  continued  pressure  of  steam  upon  the  periphery  of  a  cylin* 
"  der  or  wheel "  suitably  furnished  to  receive  it.  Two  wheels  on 
the  same  axis  side  by  side,  or  a  double  wheel  is  employed,  the 
backets  or  cells  on  one  side  or  section  being  arranged  at  suitable 
angles  for  forward  motion  when  struck  with  the  impulsive  force 
of  the  steam,  and  those  on  the  other  section  for  the  reverse.  On 
the  periphery  of  each  wheel  or  section  a  steam-tight  chest  is 
placed,  so  as  to  be  in  steam-tight  fictional  contact  and  cover  a 
certain  number  of  the  buckets  as  the  wheel  revolves ;  grooves  are 
formed  round  the  wheel  into  which  suitable  metallic  packings 
attached  to  the  steam  chest  are  fitted  to  shde.  Affcear  the  steam  has 
operated  it  is,  by  preference,  in  some  cases,  directed  into  converg- 
ing tubes,  which  form  a  connection  between  the  buckets  at  the 
periphery  and  the  axis  of  the  wheel,  which  is  hollow  and  forms  a 
passage  for  the  steam  to  the  pipe  which  leads  to  the  condenser  or 
to  the  atmosphere.  The  drawing  exhibits  the  inrention  applied 
as  a  marine  engine  for  driving  a  screw  propeller  by  means  of  ihe 
intervention  of  a  large  spur  wheel  mounted  on  the  main  axis, 
and  geared  into  a  pinion  which  is  fixed  upon  the  propeller  shaft. 
\Trin%ed,l8,2d,   Drawings.] 

A.D.  1865,  August  22.— N°  2158. 

LOCKWOOD,  John. — ^This  invention  relates  to  the  construc- 
tion and  arrangement  of  the  fire-bars  of  steam  boiler  and  other 
furnaces.  The  sides  of  each  fire-bar  are  furnished  with  projecting 
pieces  which  are  cast  with  the  bar,  the  interspaces  between  these 
lateral  projections  forming  passages  for  the  upward  currents  of  air 
from  the  ash-pit.  The  ends  of  the  bars  are  pivoted  and  rest  in  holes 
formed  at  intervals  corresponding  with  the  breadth  of  the  bar,  in 
the  back  Mid  front  transverse  bearers  oi  the  furnace  grate  frame. 
A  short  lever  arm  is  fixed  on  the  front  end  of  each  bar,  and  the  free 
ends  of  these  arms  are  jointed  to  a  link  rod  which  is  horizontally 
disposed  across  the  front  of  the  ash-pit  beneath  the  dead  plate. 
By  means  of  a  bell-cranked  handle,  when  moved  by  the  attendant, 
a  horizontal  to-and-fro  motion  is  imparted  to  the  link  rod,  and  by 
means  of  the  lever  arms  on  their  front  ends,  the  bars  are  simulta- 
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neously  set  in  motion,  Tockinf^r  more  or  less  according  to  ^e 
length  of  movement  which  the  handle  receives.  By  these  meaas 
the  formation  of  dinken  is  prevented,  the  spent  fdel  is  removed 
from  above  the  bars,  and  a  free  and  increased  admisnon  of  air  to 
the  homing  fiiel  ia  encouraged. 
CPrinted,  ad   DrawiogJ 

A.D.  1865,  Angust  24.— N«  2174. 

DAVIES,  David.— The  object  of  this  invention,  which  relates 
to  steam  hammers,  is  to  make  such  hammers  capable  of  delivering 
blows  widi  various  lengths  of  stroke,  and  varying  degrees  of  force, 
at  an  angle  with  the  fiaoe  of  the  anvil,  as  well  as  perpendicularly. 
The  steam  cylinder  which  works  the  hammer  is  fixed  at  right 
angles  within  a  horizontal  cylinder,  which  is  capable  of  being 
turned  on  its  axis  in  suitable  bearings,  and  thus  carry  the  steam 
cylinder  and  hammer.  This  motion  of  the  horizontal  cylinder  is 
effiected  by  means  of  levers  or  other  contrivances  under  the  con- 
trol of  tiie  workman,  who  is  thereby  enabled  to  direct  the  blows 
of  the  hammer  upon  the  metal  under  operation  at  any  desired 
angle.  Tlie  steam  chest  is  placed  at  right  angles  to  the  axis  of 
the  steam  cylinder,  and  fitted  with  an  ordinary  cylindrical  equili- 
briimi  valve,  worked  by  an  internal  link  or  excentric  cam,  which 
is  actuated  by  a  stud  projecting  from  the  piston  rod,  the  link 
being  fitted  with  a  sliding  plate  at  each  end  for  the  purpose  of 
r^ulating  the  length  of  the  stroke  and  force  of  the  blow.  Instead 
of  steam,  the  hammer  may  be  worked  by  water  or  compressed  air. 
When  the  hammer  is  worked  by  an  arm,  its  relative  position  with 
the  horizontal  cylinder  may  be  changed,  and  arrangements  are 
provided  for  moimting  the  latter  on  a  horizontal  bed  plate> 
capable  of  moving  on  a  centre,  so  that  it  may,  by  changing  the 
position,  have  the  power  to  operate  upon  a  number  of  anvils  cir- 
cumpoeed  around.  The  steam  pipe  is  ma^e  telescopic  to  conform 
to  changes  in  the  working  position  of  the  hammer,  and  a  regu- 
lating valve  is  introduced  contiguous  to  the  position  of  the  work- 
man, who  is  enabled  to  operate  upon  it  with  his  foot. 
[Tinted,  29. 2(2.    Drawings.] 

AJ).  1865,  August  25.— N°  2189. 

NEWTON,  William  Edward. — (A  commamcation  from  Henry 
Clark  Sersieant.) — {Provirional  protection  onli^.^— TVaa  \XL\t9G^XL) 
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relating  to  steam  boilers  or  generators^  has  for  its  object  the  rapid 
generation  of  steam  with  a  minimum  consumption  of  fuel.  This 
result  is  effected  by  so  disposing  a  metal  plate  or  plates  inside  the 
boiler^  a  short  distance  from  those  surfaces  which  are  subjected  to 
the  direct  action  of  the  fire,  that  only  a  thin  space  is  left  between ; 
through  this  space,  which  is  thereby  separated  from  the  great 
body  of  water,  the  latter  freely  circulates,  and  is  directly  subjected 
to  the  action  of  the  furnace  heat,  whereby  steam  is  rapidly  gene- 
rated in  the  space,  which  steam  passes  therefrom  to  the  upper  part 
or  steam  space  of  the  boiler.  The  passage  of  the  steam  is  thereby 
confined  to  the  furnace  surface,  which  tends  to  superheat  it,  a  strong 
circulating  current  of  water  being  kept  up  within  the  space,  and 
other  steam  being  generated  by  the  steam  thus  superheated  in  the 
thin  space  as  it  passes  up  through  the  body  of  the  water.  When 
the  invention  is  applied  to  a  vertical  boiler,  the  furnace  and  fire- 
tubes  are  surrounded  with  casing,  so  that  the  greatest  heat  of  the 
fire  acts  upon  the  water  circulating  therein  and  coursing  upward 
towards  the  steam  space,  wherein  a  horizontal  plate  is  disposed  to 
intercept  sedimentary  particles  which  are  being  thrown  up  by  the 
ebullient  water  and  deposited  thereon,  whence  the  accumulation 
may  be  removed  when  desired. 
[Printed,  4d.   No  Drawings.] 

A.D.  1865,  August  28.— N*  2202. 

GRAHAM,  William,  BROUGHTON,  John,  and  CORKHILL, 
Thomas. — {Provisional  protection  only.) — ^This  invention,  relating 
to  a  rotary  engine,  consists  **  of  a  cylinder  supplied  with  two  or 
more  ports  or  thoroughfares  for  the  admission  of  steam,  and 
one  exhaust  pipe  or  exit  for  the  steam ;  the  admission  *  ports ' 
"  are  so  constructed  as  to  cause  the  steam  to  enter  the  cylinder 
at  right  angles  to  its  centre  or  axis,  and  the  exhaust  or  exit  at 
at  a  point  about  parallel  to  the  centre.  To  the  centre  shaft  or 
axis  of  the  cylinder  a  number  of  curved  plates  are  secured, 
extending  each  like  curved  radii  from  the  centre  shaft  towards 
the  inner  siuface  of  the  cylinder,  and  are  arranged  so  as  to 
exert  upon  the  inner  surface  of  the  cylinder  a  pressure  sufficient 
to  keep  each  recess  or  compartment  formed  by  the  said  plates 
"  steam-tight.  The  covers  or  ends  of  the  cylinder  are  formed  of 
"  circular  plates  secured  to  the  body  of  the  cylinder,  supplied  with 
'  stuMng  boxes,  through  which  the  central  shaft  revolves.    The 
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steam,  when  entering  the  ports  of  the  cylinder  at  right  angles 
to  its  axis  on  the  parallel  centre  thereof  is  forced  against  and 
"  fills  the  concave  recesses  or  compartments  formed  by  the  afore- 
said curved  plates,  the  action  of  which  gives  a  powerful  rotatory 
motion  to  the  central  or  driving  shaft  to  which  they  are  secured, 
and  the  steam  escapes  by  the  exhaust  pipe  from  each  compart- 
ment as  they  pass  during  revolution." 
[Printed,  4d.    Xo  Drawings.] 

A.D.  1865,  August  28.— N°  2211. 

NEWTON,  Alfred  Vincent. — {A  communication  from  Oustao 
Adolph  Riedel.) — This  invention  relates  to  apparatus  for  supply- 
ing boilers  with  water.     It  "  may  be  described  as  a  close  vessel  or 
feed  water  receiver  mounted  upon  an  oscillating  frame  formed 
of  a  bent  tube  or  tubes,  the  ends  of  which  approach  each  other 
and  form  hollow  journals,  which  have  their  bearings  in  two 
"  valve  chests  set  over  the  boiler.     Pendent  from  these  valve 
"  chests  are  pipes,  one  of  which  leads  to  the  bottom  of  the  boiler, 
'*  and  the  other  to  the  determined  water  line.    The  journals  of 
"  the  pipes  carry  arms  or  fingers,  which  serve  to  operate  the 
'*  valves  in  the  valve  boxes  when  the  feed-water  vessel  and  its 
"  frame  oscillate.    This  hollow  frame  is  divided  by  a  plug,  and  it 
"  connects  with  the  top  and  bottom  of  the  vessel  by  pipes  at 
^'  opposite  sides  of  the  plug,  which  pipes  severally  open  a  commu- 
"  nication  between  the  vessel  and  the  valve  boxes.    A  third  valve 
**  box  connects  the  water  supply  pipe  with  one  of  the  valve  boxes 
''  of  the  oscillating  frame,  and  the  valve  rod  of  this  third  valve 
"  box  is  connected  to  a  weighted  rock  lever,  which  is  also  con- 
"  nected  by  friction  rollers  with  the  pipe  leading  down  from  the 
*'  feed  water  vessel  or  receiver."     When  the  receiver  in  its  lowest 
position  is  full  of  water,  and  the  communication  with  the  fsed 
pipe  dosed,  then  by  means  of  the  valves  the  conununication  with 
the  boiler  is  open,  and  the  steam  is  admitted  to  the  receiver.    As 
soon  as  tbe  water  level  in  the  boiler  sinks  below  the  datum  line, 
the  pressure  of  the  steam  upon  the  surface  of  the  water  in  the 
receiver,  causes  the  water  to  be  discharged  into  the  boiler.    The 
weight  of  the  water  ^being  removed  the  receiver  rises,  whereby  it 
is  again  put  into  communication  with  the  feed  pipe  and  filled 
with  water,  the  weight  of  which  causes  it  to  descend  to  its  normal 
position,  ihore  to  await  the  next  discbaxge  mW  ^^Xkv^,  ^^sosaKJ^ 
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by  the  successive  automatic  movements  of  the  valves  -and 
apparatus. 

[Printed,  1«.   Drawings.] 

A.D.  1865,  August  31.— N°  2245. 

BENNETT,  Oliver. — {A  communieationfrom  John  Allen  Bassett.) 
— ^This  invention  of  a  steam  blower  or  blast  apparatus  forfomaces, 
consists  of  a  fern  wheel  combined  with  a  rotary  engine  constructed 
on  the  reacting  principle  of  the  "  Barker  mill  "  or  **  Avery  engine," 
and  so  arranged  that  the  exhaust  steam  from  the  engine  shall 
actuate  the  fan  wheel,  and  cause  a  powerful  air  current  which 
mingles  with  the  steam.  The  apparatus  may  be  applied  to  the 
ash-pit  of  a  furnace,  or  to  an  opening  leading  thereto,  the  com- 
bined current  of  air  and  steam  being  directed  under  the  fuel  for 
the  purpose  of  promoting  combustion. 

The  engine  may  be  placed  either  in  front  or  in  rear  of  the  fan 
wheel,  or  the  wheel  may  constitute  a  part  of  the  engine.    The 
shaft  of  the  fan  wheel  may  be  a  tube  or  conduit,  and  be  pro- 
**  vided  with  a  series  of  curved  or  bent  discharging  tubes  op 
conduits  leading  laterally  from  it,  and  either  one  or  more  of 
them  may  run  alongside  of  each  fan  or  vane  of  the  fan  wheel. 
The  fan  wheel  and  the  engine  may  be  in  a  cylindrical  case 
provided  with  an  air  induction  opening  at  or  near  the  centre  of 
one  side  of  such  case ;  and  such  case  may  have  a  discharging 
conduit  leading  out  of  its  circumference  or  rim,  and  openin^r 
"  into  the  ash-pit  of  the  furnace  when  applied  thereto." 
[Printed,  Qd,    Drawing.] 

A.D.  1865,  September  1.— N°  2260. 

LAKE,  John. — ^This  invention  relates  to  multitubular  boilers 
especially  applicable  for  agricultural  and  other  locomotive  and 
marine  steam  engines ;  Letters  Patent  bearing  date  February  7* 
1865,  No.  345,  having  by  the  inventor  been  previously  obtained 
for  the  application  of  the  invention  to  the  stationary  boilens 
of  fixed  engines.  In  the  smoke  chamber  opposite  the  rear  end 
of  each  tube  or  flue  way,  the  point  of  a  coniformed  fluted  plug  or 
valve  is  disposed  in  position  for  entering,  for  the  purpose  of 
holding  in  check,  the  heat  and  the  flaming  gases,  so  as  to  prevent 
their  too  rapid  passage  through  the  flue  tubes.  These  pointed 
plugs  are  fluted  irom  the  base  to  the  end,  so  that  minute  draught 
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wwf^  aie  always  left  open;  they  are  fitted  to  frames  which  cover 
sectional  areas  of  the  entrances  to  the  tuhes^  and  by  means  of 
suitable  mechanical  arrangements,  operated  by  the  attendant,  are 
advanced  to  the  tubes  separately,  sectionally,  or  collectively.  It 
is  stated  that  the  object  of  the  invention  is  not  new,  it  having 
previously  been  sought  to  be  obtained  by  the  use  of  dampers  and 
other  imperfect  contrivances. 
[Printed.  lOci.   Drawing.] 

A.D.  1866,  September  4.— N»  2272. 

HOWARD,  Jambs,  STAFFORD,  William,  McCALLUM, 
William  Porter. — This  invention  relates  to  apparatus  for 
preventing  incrustation  in  steam  boilers,  heating  feed  water,  con- 
suming smoke,  and  preventing  explosions. 

Incrustation  is  prevented  by  intercepting  and  canying  off  the 
scum  and  particles  which  rise  to  the  surfEU^  of  the  water  when  in 
a  state  of  ebullition.  For  this  purpose  a  long  box  or  vessel, 
naRowing  towards  the  top  and  with  open  grating  at  the  sides,  is 
transversely  fixed  inside  the  boiler  above  the  flues ;  a  series  of 
shelves  or  inclining  planes  is  fixed,  one  to  each  grating  bar.  A 
vertical  perforated  partition  plate  divides  the  box  firom  end  to  end, 
and  vertical  jHpes  form  communications  between  eadi  box  (when 
more  than  one  is  employed)  and  a  longitudinal  pipe,  which  is 
disposed  along  the  water  space  in  the  bottom  of  the  boiler,  and 
diaeharges  through  the  mud  oock  outside.  The  scum  and  particles, 
whidi  lodge  upon  tilie  inclining  shelves,  gradually  slide  down  into 
tiie  boxes,  and  thence  down  the  vertical  pipes  into  tiie  longitu- 
dinal pipe,  whence  they  are  periodically  discharged  through  the 
mud-cock. 

The  other  parts  of  the  invention,  which  consist  of  preventing 
explosions  by  blowing  steam  into  the  furnace,  heating  feed  water 
by  causing  it  to  pass  through  a  pipe  disposed  in  the  flues,  and 
consuming  smoke  by  so  placing  the  feed  water  pipe  in  the  flues 
as  to  divide  and  cause  a  distribution  of  the  flames,  have  since  the 
filing  of  the  Provisional  Specification  been  abandoned,  by  reason 
of  their  want  of  novelty  and  utility. 
[PriBtod,  if.  ^.   Drvrings.! 

A.D.  1865,  September  6.— N«  2284. 
SOUTAR,  Samuel. — {A  communication  from  Daniel  McDomelL) 
— (Provisional  protection  onJy. y^Thia  invention  lolaiiKaW^XBb&l^ 
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s.-- 


"  of  fixing  and  unfixing  the  tubes  of  steam  boilers.'*  ■  The  ends 
of  the  tubes  which  enter  the  smoke  box,  are  enlarged  in  diameter 
i  of  an  inch,  and  the  holes  in  the  smokp  box  tube  plate  are  made 
proportionately  larger  to  correspond ;  the  other  ends  of  the  tubes, 
which  are  fixed  in  the  furnace  tube  plate,  are  parallel,  and  the 
holes  are  made  of  the  usual  size  to  receive  them.  The  enlarged 
ends  of  the  tubes  extend  in  length  about  H  inch,  so  that  the 
tubes,  which  when  being  fixed  are  entered  through  the  smoke 
box  tube  plate,  are  free  until  the  furnace  plate  is  reached,  when 
they  are  drifted  up  by  a  mandrel  in  the  usual  way,  and  entering 
the  two  plates  tightly,  are  set  into  place  by  a  blow  or  two  from  a 
hammer. 

[Printed,  4<2.   No  Drawings.] 

A.D.  1865,  September  6.— N°  2286. 

CLARK,  William. — (A  communicatimt  from  George  Ichabod 
WasJibum,) — ^This  invention  relating  to  steam  engines  and  valves, 
"  consists  of  a  steam  cylinder  within  which  are  located  two  single- 
"  acting  pistons,  between  which  and  upon  the  same  axis  or  stem 
"  with  the  pistons  are  two  discs,  which,  although  traversing  the 
'^  cylinder  steam-tight,  perform  no  office  as  pistons  to  receive  or 
transmit  pressure,  but  serve  to  separate  the  space  between  the 
single-acting  pistons  into  three  spaces,  the  middle  one  being 
always  open  to  the  steam  from  the  boiler,  and  the  outer  ones 
being  always  open  to  the  outer  air  condenser  or  place  in  which 
"  the  exhaust  steam  is  utilized  or  applied.  The  steam  is  by  the 
"  reciprocating  motion  of  the  moving  parts  alternately  admitted 
''  to  and  exhausted  from  the  effective  spaces  at  the  ends  of  the 
cylinders,  and  this  motion  and  the  consequent  opening  and 
closing  of  certain  ports  to  certain  passages  may  be  utilized  for 
the  purposes  of  a  valve,  or  by  connection  with  the  stem  on 
'^  which  the  said  pistons  and  discs  are  placed,  or  by  a  prolongation 
"  of  the  stem  as  a  piston  rod  any  desired  connection  with 

"  machineiymay  be  made The  live  steam  from  the 

''  boiler  is  admitted  to  the  effective  space  to  which  the  piston  is 
"  advancing  so  as  to  overcome  the  momentum  of  the  moving 
^'  parts  within  the  cylinder  by  opposing  their  motion,  and  upon 
"  the  return  stroke  the  live  steam  until  the  discs  have  covered 
**  the  ports  acts  effectively  upon  the  pistons."  The  invention  is 
eaasiderabljr  modified^  and  may  be  used  as  an  engine,  a  valve,  or 
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a  meter  te  fluids,  requiriDg  less  than  ordinary  attention,  as  the 
working  parts  are  located  within  the  cylinder.     These  engines 
work  expansively,  may  be  constructed  to  act  singly^  or  in  pairs 
with  coi^oint  action  or  otherwise. 
[Printed,  2t.  ad.   Drawings.] 

A.D.  1866,  September  6.— N»  2291 .    (♦  ♦) 

GREEN,  Edward,  and  GREEN,  Edward,  the  younger.— 
'^  Improvements  in  boilers  and  furnaces,  and  in  cleansing  the 
**  flues  thereof." 

An  upright  boiler  ''is  composed  of  circular  rings,"  at  the 
bottom,  around  the  outside  of  which  are  other  rings  forming  an 
annular  space  for  ''the  fljre-place."  The  fuel  is  fed  into  this 
space  from  the  top.  "  A  boiler  may  also  be  formed  of  vertical 
"  pipes  placed  side  by  side  and  communicating  at  top  and  bottom 
"  with  hollow  rings."  When  "used  with  puddling  and  rever- 
"  beratoiy  furnaces  the  grate  may  be  dispensed  with,"  and  the 
waste  heat  passes  "  through  an  annular  space,"  '*  round  which  " 
the  "  pipes  are  arranged." 

For  marine  boilers  "horizontal  hollow  rings  "  are  used  "  in  the 
uptake,  with  connecting  elbows  between  "  them.  The  rings 
may  form  part  of  the  boiler,"  or  "  be  used  for  heating  the  feed 
water  or  steam."  For  producing  a  circulation*of  the  water,  a 
chamber  is  placed  at  the  top  of  the  rings,  and  the  boiler  is  set  at 
an  incline  from  the  grate. 

Furnaces  are  built  with  a  cylindrical  revolving  grate,  placed 
transversely  and  at  the  furnace  mouth,  over  which  is  a  hopper 
for  supplying  the  fuel.  At  the  back,  and  with  its  axis  on  a 
lower  level  than  that  of  the  revolviog  cylindrical  grate,  "is 
fitted  "  another  but  smaller  "  cylindrical  grate ;"  or  "  an  ordinary 
grate  fixed  upon  a  hinge  "  is  used.  "  Instead  of  a  transverse 
cy^drical  grate,"  "  longitudinal  cylindrical  grates  "  are  some- 
times employed  "  inside  the  fire-place  in  the  form  of  barrels,"  "  cast 
"  hollow  with  perforations  for  the  admission  of  air,  which  like 
*'  the  others  may  revolve."  The  "  grate  bars  "  are  placed  "  trans- 
''  versely  in  the  fire-place,  of  a  vandyked  form,  both  at  the  top 
"  and  the  bottom." 

The  soot  is  removed  by  compressed  air,  superheated  or  other 
steam,  "  which  is  forced  in  minute  jets  against  the  sides  of  the 
"  heating  vessels."    "A  steam  cylinder  witla.  «b '^\^Xi^^  ^^Na^Qos^ 
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^'  end  of  which  is  attached  an  air  ram  working  into  a  banrel," 
^'  is  in  communication  with  an  accamulator  or  air  vesseL'*  In 
some  cases  there  may  be  adapted^  *'  a  frame  made  of  a  number  of 
"  hollow  perforated  rings  encircling  the  pipe  attached  to  cross 
''  connecting  pipes^  to  which  is  attached  an  upright  pipe,  to  the  top 
*'  of  which  is  fixed  a  piston  working  in  a  cylinder.  When  the 
"  compressed  air  is  turned  on  to  the  cylinder,  the  framework  of 
"  perforated  rings  is  raised  on  to  the  top  of  the  apparatus,  at  the 
'*  same  time  the  air  is  admitted  through  the  opening  into  the 
"  upright  pipe  communicating  with  all  the  others.** 

The  tubes  are  cleaned  by  means  of  *"  a  central  air  pipe  placed 
"  in  each  tube," 

[Printed,  Is,  4d.    Drawings.] 

A.D.  1865,  September  1 1 .— N°  2321. 

TYNE,  William,  TYNE,  Stephen,  and  CLAYTON,  Robert. 
— {Provisional  protection  only,) — ^This  invention  relates  to  '*  re- 
**  moving  and  preventing  the  incrustation  of  steam  boilers,** 
which  is  effected  partly  by  the  expansion  and  contraction  of  the 
boiler,  and  partly  by  the  action  of  steam.  "  When  a  boiler  is 
^  foul  or  requires  cleaning  the  water  and  any  loose  impurities  are 
**  blown  off  in  the  ordinary  manner;  steam  or  condensed  water 
^  is  then  admitted  and  allowed  to  remain  in  the  boiler  six  or 
eight  days  according  to  the  size  of  the  boiler.  When  steam 
alone  is  admitted  it  imparts  the  requisite  heat  to  the  bdler, 
and  the  condensed  steam  gradually  fills  the  boiler  if  the  steam 
be  admitted  for  a  sufficient  length  of  time;  but  when  con- 
"  densed  water  is  used  it  must  be  heated  from  the  adjacent  boiler 
^  or  otherwise.  The  boiler  is  then  started  as  usual  with  the 
^  condensed  water  in  it,  and  the  requisite  supply  of  water  is  added 
"  as  the  evaporation  takes  place.  When  the  boiler  again  requires 
'^  cleaning  the  water  is  blown  off  as  before,  and  the  scale  or 
^  incrustation  which  had  been  loosened  by  the  previous  operation 
**  wiH  then  be  found  at  the  bottom  of  the  boiler,  and  may  be 
**  removed  in  the  ordinary  manner.** 
(Wnted,4(2.   No  Drawings.] 

A.D.  1865,  September  11.— N«  2322, 

HEWITT,  William. — This  invention  relates  to  a  "  composition 
^  f or  preventing  incrustation  in  steam  boilers,'*  and  consists  in 
rcmbining  fat  the  purpose,  tannic  acid  with  leather  or  other 
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unctuous  animal  matter.  Leatheir  or  such  like  material,  having 
nassed  through  the  process  of  tanning,  is  by  boiling  reduced  to  a 
pasty  consistence,  and  then  moulded  into  blocks.  1  cwt.  of 
leather  cuttings  to  16  gallons  of  water  will  require  5  or  6  hours 
boiling.  Wooden  moulds  or  boxes  are  used,  into  which  it  is 
removed  by  a  shovel  in  a  heated  state,  and  there  left  to  cool  and 
solidify.  The  liquor  remaining,  to  which  fresh  water  may  be 
added  to  make  up  the  requisite  quantity,  is  to  be  used  for  the  next 
boiling.  To  reduce  the  solid  block  to  a  jelly,  it  is  cut  into  thin 
slices  and  dissolved  by  reboiling  in  the  water,  to  which  is  added 
1  lb.  of  common  washing  soda,  and  1  lb.  of  ammonia,  the  mass 
during  the  process,  to  prevent  its  rising  over  the  vessel  must  be 
kept  stirred.  After  being  allowed  to  settle,  it  is  poured  into 
casks,  and  when  cool  is  of  the  nature  of  size,  and  fit  for  use.  The 
composition  may  be  introduced  into  the  steam  boiler,  either  in 
the  solid  block  or  in  the  jelly  state,  at  the  rate  of  I  lb.  of  compo- 
sition to  every  nominal  horse-power  of  the  boiler,  which  propor-^ 
tionate  quantity  will  last  about  six  weeks.  s 

[Printed,  4(2.   14^0  Drawings.] 

A.D.  1866,  September  11.— N«  2323. 

HACKETT,  Henby,  WRIGLEY,  Thomas,  and  PEARSON, 
Edmuxd.  —  {Provisional  protection  only). — This  invention,  re- 
lating to  safety  valves,  is  designed  to  prevent  boiler  explosions, 
and  when  the  water  in  the  boiler  is  low,  prevent  any  sudden 
increase  of  pressure  by  reducing  the  heat  of  the  furnace.  It 
consists  in  securing  to  the  top  of  the  boiler,  a  cylinder  or  tube, 
supplied  with  a  valve  or  plug,  which  is  weighted  to  the  maximum 
pressure.  A  down  pipe  leads  from  the  bottom  of  the  vessel 
through  the  boiler  steam  space  to  some  distance  below  the  water 
level,  where  it  terminates  with  a  bell  mouth.  The  steam  pressure 
upon  the  surface  of  the  water  in  the  boiler,  causes  the  water  to 
rise,  and  keeps  the  pipe  and  cylinder  constantly  filled  with  water. 
When  the  pressure  is  superior  to  the  weight  upon  the  valve,  and 
the  latter  is  raised  thereby,  the  water  escapes  through  a  down  pipe 
which  terminates  in  the  furnace  in  a  suitable  position  for  directing 
the  water  upon  the  fire,  which  is  thereby  damped  or  extinguished. 
The  valve  is  furnished  with  a  cock  which  is  used  for  the  purpose 
of  ascertaining  from  time  to  iime  the  working  condition  of  the 
apparatus. 

CPrinted»4(l.   'NoDmwin&J 
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A.D.  1865,  September  13.— N»  2344. 

WOODBURY,  Joseph  Page.— This  invention  relates  to  "a 
"  locomotive  car,''  to  be  actuated  by  steam  on  street  or  other 
railways,  the  object  sought  to  be  obtained  being,  facility  for 
running  with  ease  and  freedom  round  the  shortest  street  curves, 
or  other  railway  tracks.    For  this  purpose,  the  foundation  frame 
of  the  body  of  the  car  is  mounted  at  the  fore  and  after  ends  upon 
bogie  or  truck  frames,  each  frame  with  two  pairs  of  wheels,  which 
are  fixed  upon  their  axles.    The  after  truck  frame  is  attached  to 
the  cross  frame  of  the  car  by  a  central  vertical  bolt,  whereby,  after 
the  manner  of  an  ordinary  fore  carriage  frame  whilst  supporting 
the  end  of  a  car,  it  has  liberty  to  swivel.    The  fore  truck  frame 
carries  the  boiler  and  a  pair  of  oscillating  engine  cylinders,  which 
drive  the  crank  axle  of  one  pair  of  wheels  direct,  and  these  in  order 
to  increase  the  tractive  power,  are  coupled  to  the  other  pair  of 
wheels  by  outside  rods  and  crank  pins  in  the  usual  manner. 
This  truck  is  imited  to  the  car  by  a  central  vertical  bolt  passing 
through  a  strong  metal  bracket  piece,  which  is  firmly  fixed  to  the 
bottom  frame  of  the  car,  and  projects  forward  beyond  the  centre 
of  the  truck  bolt.    The  end  of  the  car  is  supported  on  an  annular 
bed,  which  is  concentrically  fixed  on  the  top  of  the  truck  frame, 
and  carries  a  circumposed  series  of  anti-friction  rollers,  whereon 
the  under  fore  frame  of  the  car  rests.     In  some  cases  the  boiler  is 
placed  on  the  centre  of  the  truck  frame,  so  that  the  chimney 
funnel  passing  through  the  roof  of  the  car  is  made  to  answer  for 
an  upper  centre,  whilst  the  engines  and  machinery  being  secured 
to  the  truck,  are  not  in  any  way  effected  by  the  motions  of  the 
car,  the  fore  end  of  which  constitutes  the  walls  of  the  engine 
room. 

Modifications  of  the  arrangements  and  details  are  fully  described 
and  illustrated. 

[Printed,  It.  6d,    Drawings.] 

A.D.  1865,  September  13.— N«  2346. 

SOUTAR,  Samuel. — {A  communication  from  Daniel  McDowelL) 
— {Provisional  protection  only.) — ^This  invention  relates  to  appa- 
ratus for  cleaning  the  tubes  of  steam  boilers  by  the  force  of  a  jet 
of  steam  or  other  elastic  fluid.  A  jet  pipe,  with  a  steam  cock 
next  the  hand  end,  constitutes  the  apparatus.  It  is  about  three 
^et  in  length,  and  similar  to  the  hose  pipe  used  with  fire  engines. 
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To  a  steam  cock,  fixed  at  any  convenient  part  of  the  steam  space 
of  the  boiler,  it  is  connected  by  a  few  feet  of  gas  piping,  provided 
with  miion  joints  for  the  convenience  of  changing  its  position. 
The  mode  of  using  it,  consists  in  introducing  the  jet  end  of  the 
pipe  into  the  tube.  The  steam  cock  being  open,  by  a  sudden  turn 
of  the  handle  of  the  jet  cock,  a  blast  of  steam  is  in  succession  sent 
through  the  tubes,  which  has  the  effect  of  blowing  out  at  the 
opposite  ends  of  the  tubes,  every  particle  of  dirt  and  crust 
deposited  therein. 

[Priiited.  44.   No  Drawings.] 

A.D.  1865,  September  14.— N^  2352. 

BEAMISH,  Isaac. — ^This  invention  relates  to  lubricating  appa* 
ratus,  designed  to  supply  the  requisite  quantity  only,  so  as  to 
avoid  wasting  the  lubricating  material.  In  lubricating  engines, 
the  lulmcant  is  caused  to  conmiingle  with  the  ingoing  steam  or 
heated  fluid  in  fine  particles,  in  which  state  it  is  distributed  over 
the  heated  surfaces. 

The  apparatus  consists  of  a  glass  or  other  cylinder,  which  by 
means  of  rings  of  vulcanized  india-rubber,  is  set  steam  and  wator 
tight  into  grooves  formed  round  the  brass  or  metal  parts  which 
constitute  the  top  and  bottom  of  the  cylinder  or  vessel.  A  small 
quantity  of  water  is  first  introduced  into  the  vessel,  which  is  then 
filled  with  the  lubricant  or  oil.  A  limited  quantity  of  steam  being 
admitted,  causes  pressure  and  outflow,  whilst  the  water  of  con- 
densation accumiQating  therein,  keeps  the  lubricant  (which  swims 
on  its  surface)  up  to  the  level  of  the  discharge  pipe,  which  reaches 
(inside  the  vessel)  from  the  bottom  to  within  a  short  distance  of 
the  top,  where  the  size  of  the  outflowing  orifice  is  regulated 
by  the  conically  pointed  end  of  a  spindle,  which  by  means  of 
a  hand  wheel  is  screwed  downward  through  the  top  of  the 
vesseL 

The  apparatus  is  made  self-acting  by  suitable  valves  and 
pipes. 

[Printed,  8<f.   Drawinff.] 

A.D.  1866,  September  18.— N«  2376. 

DAINA,  Francesco. — This  invention  relates  to  a  mode  and 
apparatus  for  condensing  the  steam  from  steam  engines,  which 
consists  in  injecting  the  steam  into  water,  as  it  fiowa  tlAONX!^  ^9ds& 
upper  part  of  a  syphon  pipt  in  the  diiec\ioii  oi  ^<&nv^Xi»^^sv« 


.    I 

4'  , 


960  THE  STEAM  ENGINE. 

which  must  be  sufficiently  copious  to  ensure  the  condensation  of 
the  steam.  The  water  current  must  be  rapid,  in  order  that  air 
bubbles  may  be  carried  off.  The  apparatus  consists  of  two  {npes, 
one  concentric  within  the  other ;  the  lower  ends  of  these  pipes  are 
of  unequal  length,  the  outer  one  tenninates  below  the  surface  of 
the  water  in  an  upper  reservoir,  but  the  inner  pipe  passes  through 
the  bottom,  and  descends  into  a  lower  reservoir,  terminating 
below  ihe  level  of  the  water  therein.  Superposed  upon  the  upper 
ends  of  the  pipes,  there  is  an  air-tight  chamber,  the  lower  end  of 
which  is  contracted  to  enter  the  top  of  the  inner  tube.  The 
chamber  is  in  communication  with  the  exhaust  pipe  from  the 
engine.  Air  pipes  are  provided  for  the  expulsion  of  air.  Steam 
'.  as  admitted  to  the  chamber,  and  becoming  condensed,  a  vacuum 
is  formed  therein  which  raises  the  water,  and  sets  the  syphon  in 
operation,  in  conjunction  with  the  jet  of  steam  from  the  chamber, 
which  is  directed  into  the  current  of  water  flowing  down  the 
central  pipe,  whereby  the  steam  is  condensed,  and  any  air 
which  it  may  contain  is  carried  down  into  the  lower  reservoir. 
Instead  of  the  vacuum  being  obtained  by  the  condensation  of  the 
steam  admitted  to  the  vessel,  it  may  be  produced  by  a  suitable 
pump. 

LPrinted,  8ci.   Drawing] 

A.D.  1865,  September  19.— N«  2382.    (*  *) 

WORSSAM,  Charles.  —  (Provisional protection  only.)  —  "  Im- 
*'  provements  in  the  means  of  and  apparatus  for  consuming 
"  smoke  in  furnaces."  "  In  front  of  the  furnace  over  the  fire  "  is 
a  tube  on  the  end  of  which  is  fixed  a  '^  fan-shaped  casting ;"  aud 
a  steam  pipe  from  the  boiler  is  jointed  to  the  tube  outside  the 
furnace.  Fitted  to  this  pipe  is  a  cock  with  a  weighted  lever  and 
"  a  vertical  sHding  bar,"  on  the  lower  end  of  which  is  *'  an 
"  incline."  On  opening  the  fire-doof,  "  it  passes  under  the 
^'  incline,"  "  lifts  the  sliding  bar,"  ''  opens  the  cock,"  and  causes 
the  steam  to  pass  into  the  mouth  of  the  tube,  producing  a  current 
of  mingled  air  and  steam  through  the  fan-shaped  casting  "  over 
"  the  fire." 

[Printed,  4(i.   No  Drawings.] 

A.D.  1865,  September  21.— N«  2403. 

HULME,  John  Bostock. — ^This  invention  relates  to  portable 
aioAm  macbinery,  constructed  for  ezoayii\»xi|[9ioi!i£dn%  and  levelling 
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for  railways^  roads,  and  other  siinllar  works.  The  catting  tool  or 
shovel  is  attached  to  lever  arms  fixed  upon  a  transverse  rocking 
shaft,  which  is  mounted  in  the  rear  of  the  after  cross  frame,  and 
obtuns  motion  from  a  pair  of  engine  steam  cylinders,  horizontally 
disposed  on  a  long  rectangular  frame  at  the  opposite  sides 
lespeetively  of  a  vertical  boiler,  placed  midway  on  the  frame, 
between  the  fore  and  after  wheels,  which  are  made  with  very 
broad  peripheries  or  tires  for  the  purpose  of  travelling  on  unmade 
ground.  The  hind  wheels  are  actuated  by  the  engine  gearing, 
and  advance  the  machine  each  successive  cut  of  the  tool,  i^ 
operating  action  of  which  can  be  adjusted.  The  fore  axle  is 
attached  to  a  fore  carriage  which  acts  on  a  vertical  centre,  8teeriD|p 
gear  being  provided  for  guiding  the  machine  ^en  it  is  movsS  ■ 
from  place  to  place.  The  excavating  tool  or  shovel  when  operating 
describes  the  arc  of  a  circle,  and  cutting  upwards,  raises  and 
deposits  the  earth  or  material  in  buckets  attached  to  an  endless 
chain,  which  passes  over  a  top  roller  that  is  supported  by  a 
vertical  frame.  As  these  buckets  in  succession  approach  the 
highest  point,  they  are  thrown  over,  and  discharge  their  contents 
into  a  shoot,  which  delivers  at  the  side  of  the  machine  into  trucks 
or  carts.  The  cutting  tool  is  supported  by  a  weighted  lever, 
which  yields  when  the  tool  comes  in  contact  with  any  hard 
substance,  and  by  means  of  suitable  mechanical  appliances, 
throws  the  operating  part  of  the  machine  out  of  geax  with  the 
driving  power. 

CPriuted,  l(k2.   Drawing.] 

A.D.  1865,  September  21  .—N*  2405. 

WATKIN,  William.  —  This  invention  relates  to  apparatus, 
applicable  to  the  furnaces  of  locomotive  and  other  boilers,  also 
blast,  smelting,  and  other  furnaces,  for  the  purpose  of  effecting 
the  consumption  of  smoke. 

One  or  more  tubes,  formed  with  bell-mouths  at  one  end  and 
contracted  to  the  form  of  a  nozzle  at  the  other,  constitute  air 
induction  passages  into  the  furnace.  Both  ends  of  these  tubes 
are  open ;  the  smaller  ends  point  into  the  furnace  through  aper- 
tures made  in  the  front  or  sides,  and  are  fixed  in  that  position. 
Into  the  outer  or  bell-mouthed  end  of  each  induction  tube,  there 
is  concentrically  introduced  a  jet  of  stesiii,\iy  txuqkda  ^i  ^  ^eccabi^ 
jet  pipe  in  connection  wiih  the  steam  spaoe  oi  €bA  \Ks^tfS£«  ^^^^ 
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steam  blows  through  the  induction  tube  into  the  furnace,  and 
by  driving  the  atmosphere  forward,  creates  a  partial  vacuum  in 
the  mouth  of  the  tube,  which  induces  a  constant  inward  cur- 
rent of  air,  that  flows  into  the  furnace  in  combination  with  the 
steam,  and  is  distributed  over  the  surfEkce  of  the  burning  fuel. 
The  efiPect  produced  is  an  increase  of  heat  and  consumption  of 
the  smoke.  In  some  cases  the  nozzle  of  the  injector  tube  is 
flattened. 

^      [Printed,  lOd.   Drawing.] 

■ 

-: '  A.D.  1865,  September  23.— N»  2429. 

BONNEVILLE,  Henri  Adrien.  —  {A  communication  from 
Joseph  Bouillon,)  —  This  invention  relates  to  apparatus  for  lubri- 
cating machinery,"  which  consists  of  an  upright  closed  vessel, 
into  which,  by  opening  a  tap,  which  is  mounted  on  the  top,  the 
lubricant  is  poured  through  a  funnel  attached  thereto.  A  central 
tube  rises  inside  the  vessel  to  within  a  short  distance  of  the  top, 
and  descends  into  a  narrow  neck  at  the  bottom,  upon  which  the 
lubricating  vessel  is  supported.  The  lower  end  of  the  neck  is 
screw  threaded,  so  that  it  may  be  screwed  into  the  steam  valve 
box,  the  cylinder  or  other  part  to  be  lubricated  j  the  central  pipe 
being  sufficiently  long  to  communicate  therewith.  A  v&ciical 
gauge  glass  the  ends  of  which  communicate  respectively  with  the 
upper  and  lower  parts  of  the  lubricator,  is  placed  in  front  to  show 
at  any  time  the  quantity  of  lubricating  matter  contained  in  the 
vessel ;  and  when  the  lubricator  is  not  contiguously  placed  by 
the  part  or  surface  to  be  lubricated,  communication  is  made 
between  them  by  means  of  a  small  tube,  which  opens  into  the 
vessel  on  a  level  with  the  top  of  the  central  tube.  Condensation 
of  the  steam  which  gains  admittance  to  the  vessel  is  constantly 
going  on,  and  as  the  resultant  water  accumiQates  therein,  the 
lubricant,  which  floats  at  the  top,  is  slowly  raised,  and  gradually 
overflowing  into  the  tubes,  passes  through  them  to  the  parts  to  be 
lubricated. 

[Printed,  6(7.   Drawing.] 

A.D.  1865,  September  25.— N«  2447. 

ROUTLEDGE,  William,    and    OMMANNEY,  Frederick 

Frakcis,  —  {Provisional  protection  only,)  —  This  invention,  re- 

JatiBg  to  presses  worked  by  steam  andli^drau^^^  ^oTi^t,  ^onsL^TiaoB 
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supplemental  improvements  on  "  Ashcroft's  "  compound  baling 

press,  for  which  he  obtained  a  grant  of  Letters  Patent,  dated 
November  2,  1864,  No.  2707,  and  which  acts  to  first  raise  the 

ram  by  steam  alone,  and  afterwards  by  steam  and  water  power 
combined.  The  present  invention  is  described  as  follows  : — 
One  part  of  our  invention  consists  in  attaching  to  two  pumps 
one  suction  valve  and  one  delivery  valve  common  to  both 
pumps ;  or  one  suction  valve  common  to  both  pumps  and  two 
delivery  valves,  one  to  each  pump ;  or  two  suction  valves,  one 
for    each    pump,  and  one  delivery  valve  common  to  botbi 

"  pumps.'* 

"  Another  part  of  our  invention  relates  to  the  doors  of  the 

*'  boxes  in  which  the  cotton  or  material  is  placed.  To  each  door 
we  attach  a  strong  hooked  arm,  the  hooks  of  which  are  held  by 
a  double  cam  when  the  doors  are  closed,  but  which  is  acted 
upon  through  the  medium  of  a  lever  and  chain  connected  to 
any  moving  part  of  the  press  for  opening  the  doors  when 
required." 
*'  Another  part    .    .    consists  in     .     .    reducing  the  friction 

"  of  the  revolving  boxes  containing  the  matters  to  be  pressed. 

*'  For  this  purpose  we  place  in  the  top  or  bottom  brackets,  or 

"  both,  a  number  of  rollers,  wheels,  or  spheres." 

"  Another  part   .    .   relates  to  the  steam  cylinder,  and  consists 

'^  in  employing  an  equilibrium  valve  for  the  admission  of  the 

**  steam.'' 

The  invention  is  applicable  to  other  presses  worked  by  steam 

and  hydraulic  power. 

[Frintedf  4(2.   No  Drawings.] 

A.D.  1865,  September  25.— N«  2463.    (*  *) 

NEWTON,  William  Edward.  —  {A  communication  from  John 
Benjamin  Root  and  William  Benjamin.)  —  "An  improved  con- 
'*  struction  of  engine,  which  can  be  used  either  as  a  motor  or  fSor 
*'  pumping." 

This  invention  consists  in  the  form  of  the  steam  chamber 
or  cylinder,  and  in  the  parts  which  act  as  the  pistons  and 
their  connections;  also  in  a  novel  system  of  packing  for 
the  pistons.  "The  features  of  novelty"  specifically  claimed 
are  1st,  the  combination  of  quadrant-shaped  cylindec^  «SLd. 
two  vJbjmiwg  pistons  occupying  reversed  poE\\a.oii&  ^^vn^iltsiXL  H^i^ 
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cjUndeT,  both  being  connected  with  the  same  crank  shafb ;  2nd3  so 
arranging  the  connection  between  the  vibrating  pistons  and  the 
cranky  that  each  piston^  though  being  only  self-acting,  may  act 
upon  the  crank  during  more  than  half  of  each  revolution  of  the 
latter ;  3rd,  arranging  the  crank  directly  between  the  vibratory 
pistons  and  within  the  engine  cylinder,  with  a  separate  and 
independent  connection  with  each  piston ;  4th,  connecting  the 
side  packing  strips  and  the  end  packing  strips  of  the  pistons  by 
means  of  pms  and  slots  in  combination  with  tenon  and  mortise 
joints. 

To  employ  this  engine  as  a  pump,  rotary  motion  is  given  to 
the  crank  shaft.  As  the  pistons  respectively  move  inward  or 
toward  the  centre  of  the  cylinder  the  water  or  other  liquid  enters 
the  cylinder  through  their  respective  ports,  and  as  th^  move 
outward  the  water  is  expelled  from  between  them  and  the  sides 
of  the  cylinder  through  the  cavity  in  the  face  of  the  valve 
through  the  space  between  the  two  pistons,  thence  out  through 
an  aperture. 

[Printed,  1*.   Drawing.l 

A.D.  1865,  September  26.— N«  2455. 

HOWEY,  Richard  Taylor  Nelson.  — This  invention  relates 
to  the  apparatus  and  mode  employed  for  fixing  tubes  in  tube 
plates.  The  apparatus  consists  of  a  hollow  cone  screw-threaded 
internally,  and  a  soUd  cone  carrying  an  external  thread,  so  that 
the  latter  or  male  cone  will  screw  into  the  hollow  cone.  This 
latter  is  made  true  externally,  and  divided  longitudinally  into  a 
number  of  segments,  which  are  held  together  by  elastic  rings  or 
washers,  so  that  the  parts  when  placed  in  position  constitute  an 
expanding  screw  mandrel,  which  when  being  used,  is  first  fiimily 
pcessed  into  the  end  of  the  tube  about  to  be  fixed.  The  inner 
cone  by  means  of  a  wrench  or  handle  fitted  on  its  end,  is  then 
screwed  into  the  expansible  conic  segments,  which  impinge 
divergently  upon  the  inner  surface  of  the  tube  end,  thereby 
eaasing  it  to  expand  and  bed  to  the  hole  in  the  tube. 

The  apparatus  may,  amongst  other  uses,  be  applied  for  ad- 
justing or  tightening  the  springs  or  packing  rings  of  steam 
engine  pistons,  and  the  brasses  of  locomotive  or  other  connecting 
rods,  also  to  the  working  parts  of  other  machinery. 

CPrmted,  ^.   No  DrawiDgB.1 
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A.D.  1865,  September  27.— N«  2479. 

ARNOLDI,  John  Rodger.  —  {Provisional  protection  only,)  — 

This  invention,  relating  to  the  valve  motion  and  reversing  gear  of 

steam  engines,  obtains  amongst  other  advantages  more  direct 

action.    As  applied  "  to  an  oscillating  engine,  the  rocking  shaft 

which  actuates  the  valve  spindle  is  the  same  as  heretofore,  bat 

in  lieu  of  receiving  its  rocking  motion  from  the  lifting  quadrant 

and  parts  connected  therewith,  it  is  actuated  directly  by  a 

reversing  stationary  quadrant,  the  arc  of  which  is  struck  from 

'*  the  centre  of  the  trunnions  of  the  cylinder.    This  quadrant  is 

*'  pivotted  in  the  centre,  and  within  it  works  the  die  or  sliding 

**  block  on  the  lever  arm  of  the  rock   shaft.    By  turning  the 

quadrant  more  or  less,  or  varying  the  angle  of  the  same,  the 

valve  may  be  either  reversed  or  the  steam  cut  off  to  any 

required  degree.    Any  convenient  or  well-known  mechanical 

contrivance  may  be  employed  for  varying  the  angle  of  the 

quadrant.     It  will  thus  be  seen  that  by  the  arrangement  above 

*'  described  the  rock  shaft  derives  its  motion  entirely  from  the 

oscillation  of  the  cylinder  in  conjunction  with  the  quadrant, 

whereby  eccfflitrics  are  dispensed  with.''    In  other  engines,  the 

ledprocating  motion  of  the  slide  block  may  be  obtained  by  a 

single  exeentric  or  other  equivalent  device. 

[Printed,  4d.    NoDnwingt.] 

A.D.  1865,  September  27.— N«  2480. 

BOFFEY,  John,  and  SMITH,  Charles  William.— This  in- 
vention relates  to  the  use  of  certain  compositions,  applied  as  a 
coating  on  metallic  surfaces  for  preventing  the  conduction  and 
xadiation  of  heat,  and  also  oxidation.  When  applied  to  steam 
boilers,  two  oar  more  coatings  are  required ;  the  first,  about  ith  of 
an  indbi  thidc,  consists  of  1  cwt.  of  mastic,  and  five  cwt^  of 
whiting^  to  which  is  added  about  14  gallons  of  boiled  linseed  oU ; 
the  metallic  surface  being  rubbed  over  with  a  little  linseed  oil 
before  the  composition  (which  is  about  the  consistency  of  putty) 
is  applied.  While  moist  it  should  have  pieces  of  shell  or  slate 
stuck  into  it,  and  then  be  allowed  two  or  three  days  to  dry  before 
the  application  of  the  second  coat,  which  consists  of  1  cwt.  of 
Roman  or  Portland  cement,  3  cwt.  of  washed  sand,  and  10  lbs.  of 
cow  hair;  the  whole  mixed  together  witii  water  until  it  is  brought 
to  a  proper  conBiatency,  is  applied  as  a  cooidtigM^Ti  ^^^ei^xci 
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thickness  about  half  an  inch,  by  means  of  a  plasterer's  trowel. 
Other  coats  may  be  afterwards  added,  those  preceding  being 
properly  hardened  previously. 

For  steam  engine  cylinders  and  steam  pipes,  two  compositions^ 
which  differ  somewhat  from  the  first,  are  also  used,  and  for  the 
bilges  and  bottoms  of  iron  ships,  for  the  purpose  of  preventing 
oxidation,  the  compositions  applied  in  the  same  manner,  are 
further  modified. 

CPrinted,  4d,   No  Drawings.] 

A.D.  1865,  September  28.— N«  2494. 

SMITH,  Isaac,  and  BATHO,  William  Fothergill.— This 
invention  relates  to  apparatus  for  heating,  evaporating,  and  cooling 
fluids,  the  circulation  of  such  fluid  being,  during  process,  accele- 
rated by  the  manner  in  which  the  currents  are  made  to  flow. 
Descending  from  the  upper  water  space,  within  the  flues  of  the 
boiler,  is  a  number  of  pendent  tubes,  which  intercept  the  course 
of  the  flaming  gases  and  hot  draughts  as  they  pass  on  from  the 
furnace.  These  tubes  are  closed  at  bottom,  and  internally  are 
longitudinally  divided  by  thin  metal  plates  into  two,  three,  or 
more  separate  channels  which  reach  nearly  to  the  bottom  and 
open  to  the  water  space  above.  Within  those  sides  of  the  tubes 
or  channels  which  are  presented  towards  the  fire,  and  are  directly 
exposed  to  the  greatest  heat,  an  upward  liquid  current  is  esta- 
blished, and  a  downward  current  in  those  of  the  longitudinal 
divisions  which  are  farthest  from  the  fire.  In  some  instances  a 
single  plate  is  used,  so  bent  as  to  form  separate  compartments^ 
and  in  other  cases  the  plates  are  so  soldered  or  joined  together, 
as  in  transverse  section  to  exhibit  equidistant  curved  radii,  or  four 
segmental  divisions.  In  some  of  the  tubes,  small  pipes  are  em- 
ployed ;  these  are  pressed  by  a  spring  against  the  hottest  side  of 
the  tubes ;  others  are  concentrically  disposed.  Some  of  the  tubes 
are  made  to  communicate  with  the  lower  water  space,  and  so  form 
a  transverse  channel  in  the  flue.  Horizontal  conical  tubes  are 
employed  in  the  chinmey  flue  of  a  vertical  boiler,  and  a  mud 
catcher  in  the  upper  water  space. 
[Printed,  la.    Drawing.] 

A.D.  1865,  September  29.— N«  2502. 

GEDGE,  William  Edward. — {A  communication  from  Nicolas 
CJkenet  and  Pierre  Jean  Lacoste^ — ^Prowsional  protection  otiZtf.)— 
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This  invention  relates  to  steam  engines  of  a  novel  construction. 
A  cylinder  open  at  both  ends^  and  divided  internally  by  a  trans- 
verse partition  is  used.  The  piston  rod,  which  works  steam-tight 
through  metallic  packing  pieces  in  the  centre  of  the  partition, 
carries  two  pistons  which  work  respectively  in  the  two  ends  of  the 
cylinder.  The  pistons  are  composed  of  segments,  which  are 
tightened  up  by  nippers,  operated  by  pointed  screws  from  the 
opposite  &oe  of  the  pistons.  Each  piston  has  single  action.  The 
steam  chest  is  placed  at  the  mid-length  of  the  cylinder,  so  as 
alternately  to  admit  steam  to  each  piston  by  means  of  circular 
plug  valves,  regulated  by  the  governor.  The  exhaust  takes  place 
from  each  compartment  of' the  cylinder  at  the  end  of  the  outward 
stroke  of  each  piston,  through  openings  which  are  uncovered 
thereby.  The  connecting  rod  is  jointed  to  the  piston  rod  con- 
tiguous to  the  piston  face,  and  works  into  one  end  of  the  cyliu- 
der.  The  steam  is  worked  expansively.  Modifications  are  shown 
and  described. 

[Printed,  lOd.    Dnwinffs.] 

A.D.  1866,  October  2.— N»  2627. 

SALISBURY,  Silas  Cove ll.— This  invention  relates  ''to  the 
production  of  gases  from  petroleum  or  other  hydrocarbon, 
water,  and  air,  and  their  combination  in  such  proportions  of 
carbon,  hydrogen,  and  oxygen  that  such  combined  gases  when 
brought  in  contact  with  the  gases  produced  from  the  fuel  and 
heated  air  of  or  generated  in  any  ordinary  furnace  will  unite 
therewith,  producing  a  new  combination  which  will  give  when 

''  burned  a  much  more  intense  heat  than  can  be  obtained  from 
any  ordinary  combustion  of  coal  or  fuel,  and  which  can  be  used 
with  great  economy  and  effect  in  generating  steam  for  engines, 
heaters,  &c.,  and  idso  for  heating  purposes. 
'*  Experiment  has  proved  that  a  proportion  of  one  cubic  inch 
of  petrolemn  to  two  and  a  half  cubic  feet  of  water  and  five 
cubic  feet  of  air  is  suitable  for  the  purposes  desired,  but  such 
proportion  may  be  considerably  varied  with  safety,  and  satis- 
factoiy  results  still  be  secured. 
The  retorts  are  placed  on  the  range  of  furnace  bars  in  the 

direction  from  front  to  back,  out  of  contact  with  the  sides  of  the 

furnace,  and  with  each  other  when  two  or  more  retorts  are  used. 

The  solid  fuel  rests  and  bums  in  the  intexsp^yc^  ^\^^  %vi^  «&.^ 
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between  the  retorts.  In  transverse  section  these  retorts  are  £rom 
four  to  six  inches  broad  at  the  base^  and  so  narrow  at  the  top  as 
to  fonn  a  flat  ridge,  along  which  there  is  an  open  sUt,  half  aa 
inch  l»oad  through  the  metal,  which  slit  extends  the  whole  length. 
from,  end  to  end.  This  slit  is  covered  by  a  loose  lid,  the  sides  of 
which  are  bent  downwards.  The  vaporizing  tubes  or  pans  to 
which  the  oil  and  water  are  supplied,  are  perforated  along  those 
portions  which  extend  into  the  retorts,  within  which  above  the 
pipes,  are  longitudinally  disposed  a  number  of  tubes  or  rods 
which  become  red  hot.  The  gases  produced  from  the  fluids,  by 
passing  amongst  these  heated  rods  become  fixed  gases,  and  as 
they  issue  from  the  narrow  slit  are  deflected  by  the  lid  and 
brought  into  contact  to  commingle  with  the  burning  gases 
evolved  by  the  solid  fuel,  their  united  combustion  producing 
intense  heat.  The  fire-bars  are  made  hollow  to  contain  water. 
CPrinted,l(k2.   Itarawing.] 


A.D.  1865,  October  3.— N°  2529. 

BONNEVILLE,  Hekri  Adriek.^ —  {A  ]  communication  from 
Benoit  Bouniard.) — ^This  invention  relates,  firstly,  to  the  manu- 
facture, without  rivetting  or  soldering,  of  sheet  iron  or  steel 
cylinders,  for  use  in  the  construction  of  boilers  and  vessels,  and 
secondly,  to  the  arrangement  and  construction  of  the  rolling 
apparatus  employed  for  the  purpose.  ''A  cylinder  of  suitable 
"  thickness  is  produced  by  running  into  a  mould  with  a  core  any 
"  fusible  and  malleable  material,  but  preferably  steel  obtained  by 
the  process  known  as  '  Bessemer's.'  The  upper  roll  is  then 
introduced  into  this  cylinder  by  means  of  a  moveable  cage^ 
worked  by  a  steam  cylinder  or  otherwise,  so  as  to  allow  the 
roller  to  enter  the  casting.  This  upper  roll  being  flixed,  and 
the  lower  one  larger  and  moveable,  the  pressure  is  operated 
"  from  below  in  any  suitable  way.  In  order  to  join  several  of 
these  cylinders  the  rolls  are  made  with  grooves,  so  as  to  form 
an  interior  flange  on  the  female  or  outside  cylinder,  and  an 
outside  flange  on  the  male  cylinder.  To  join  tiiem  the  female 
cylinder  is  heated,  and  the  male  made  to  enter  it  in  a  cold  state. 
*'  The  contraction  of  the  heated  end  renders  it  impossible  to  sepa- 
*'  fate  the  two  without  breaking.'' 
CPriaied^ed,  JDmwing.] 
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A.D.  1865,  October  6.— N»  2567. 

BROOMAN,  Richard  Abchibald. — {A  communication  from 
Fiddle  Cbatekdu,) — {Provisional  protection  only.) — This  invention 
relates  to  motive  power  rotary  engines,  which  when  other  power 
is  applied  to  them  will  act  as  pumps. 

A  cam  shaped  block  is  fixed  in  the  centre  of  a  circular  case, 
an  aperture  in  the  centre  of  the  block  gives  passage  to  a  shaft 
fixed  on  a  diac  piston  carrying  in  slots  sliding  vanes,  there  is 
an  inlet  and  outlet  passage,  and  between  them  a  curved  guide 
*'  is  fixed  on  the  inside  of  the  edge  of  the  case.  There  is  a  cover 
fitting  tight  to  the  case,  and  stuffing  boxes  surround  the  shaft 
''  both  in  the  case  and  cover.  Upon  steam  being  admitted 
through  the  inlet  passage  its  course  is  stopped  in  one  direction 
by  the  end  of  the  curved  guide,  and  it  acts  upon  such  of  the 
vanes  as  are  protruded  from  the  piston  by  the  inner  fixed  cam 
shaped  Mock  and  drives  them  as  well  as  the  piston  round ;  as 
"  soon  as  each  vane  passes  the  outlet  passage  the  steam  behind 
it  escapes,  and  the  outer  end  of  the  vane  coming  in  contact  witii 
the  curved  guide  at  its  rise  is  gradually  driven  in  until  tiie 
**  guide  fills  the  space  between  the  piston  and  the  edge  of  the 
"  case.  After  passing  the  guide  the  inner  cam  shaped  block 
''  drives  out  the  vane  to  be  acted  on  as  before  described,  and  so 
**  on  with  all  the  sliding  vanes.  When  used  as  a  ptunp  liqmd 
**  instead  of  steam  is  received  at  the  inlet  passage." 
[Printed,  id.   NoDmwings.] 

A.D.  1865,  October  7.— N«  2587. 

HOWARD,  John. — {A  communication  from  Matthew  Murray 
Jackson.) — {Provisional  protection  only,) — ^'^  This  invention  relates 
to  a  novel  arrangement  of  compound  cylinder  engine  whereby 
the  steam  expanded  in  one  cylinder  can  be  passed  directly  to 
the  second  and  larger  cylinder,  where  it  will  act  at  a  reduced 
pressure.  Hitherto  it  has  been  thought  necessary  to  provide 
"  a  vessel  or  receiver,  in  which  the  steam  from  the  small  cylinder 
"  might  be  stored  ready  for  use  in  the  larger  cylinder.  Experiment, 
'^  however,  has  proved  that  this  is  unnecessary,  as  by  arranging  the 
'^  slide  valves  so  that  the  one  which  conmiands  the  steam  passages 
of  the  smaller  cylinder  shall  have  a  larger  lap  than  the  slide  valve 
of  the  larger  cylinder,  a  port  of  the  larger  cylinder  will  always 
be  open  when  steam  is  passing  from  the  fixsl  c^^4isfi^iR»qc<»^ 
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"  that  steam  and  conduct  it  to  the  piston  of  the  larger  cylinder. 
The  steam  having  acted  upon  this  cylinder  is  allowed  to  escape 
into  a  condenser;  the  cranks  with  which  the  piston  rods  are 
connected  are  set  at  right  angles  to  each  other  and  balanced^  the 
pistons  will  not^  therefore^  as  has  been  customary  in  compound 

*  cylinder  engines^  complete  their  traverse  together,  but  their 

^'  action  will  be  similar  to  those  of  independent  engines  con- 
nected to  the  same  driving  shaft;.  Thus  one  pair  of  cylinders 
arranged  according  to  this  invention  for  marine  purposes  will 
serve  the  purpose  of  a  pair  of  engines,  thereby  effecting  a  great 

*'  economy  both  in  construction  and  of  engine  space." 
[Printed,  4(2.    No  Drawings.] 

A.D.  1865,  October  10.— N»  2604. 

STURGEON,  John. — ^This  invention  relates  to  a  mode  of  gene- 
rating steam.  The  ordinary  boiler,  containing  a  body  of  water 
and  steam  reservoir,  is  dispensed  with,  and  the  steam  is  generated 
in  regulated  quantities  the  moment  before  it  is  used.  Within 
the  centre  of  a  brick  lined  metal  furnace,  is  disposed  a  cast  metal 
spherical  chamber,  which  constitutes  the  generator,  the  external 
surface  of  which  is  enveloped  by  the  flaming  gases  evolved  by  the 
fire  beneath.  The  water  feed  pipe,  descending  through  the  crown 
of  the  furnace,  enters  the  top  of  the  generator  and  terminates 
therein  in  a  finely  perforated  nozzle,  through  which,  as  the  feed 
water  is  forced,  it  is  distributed  in  the  form  of  spray  over  the 
internal  surface,  and  instantly  converted  into  steam ;  the  quantity 
of  water  supplied,  corresponding  with  the  consumption  going 
on  when  vaporized  by  its  sudden  conversion  into  steam.  The 
generator  is  furnished  with  a  safety  valve,  and  modifications, 
showing  a  departure  from  the  spherical  form  are  described  and 
illustrated. 

[Printed,  Is.  ^d.   Drawings.] 

A.D.  1865,  October  10.— N*»  2610. 

JOHNSON,  John  Henry. — (A  communication  from  Joseph 
Harrison,  junior,  and  Thomas  Luders.) — ^This  invention  relating 
to  steam  generators,  is  also  applicable  to  the  construction  of  con- 
densers, to  heating  water,  and  warming  buildings.  It  is  supple- 
mentary to  a  former  invention,  for  which  Letters  Patent,  bearing 
d»^  30tii  Aug^st  1859,  No.  1970,  were  granted  to  this  patentee. 
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The  generator  comprises  a  number  or  series  of  flat  rectangular 
thin  hollow  slabs  with  curved  surftices,  forming  numerous  spaces 
or  chambers,  which  communicate  respectively  one  with  another, 
for  the  purpose  of  receiving  the  water  supply,  and  discharging 
the  generated  steam.  When  the  slabs  are  packed  together,  these 
communications  coincide,  the  plain  surface  of  one  slab  coming 
opposite  the  plain  surfEkce  of  the  next,  and  so  on  through  the 
whole  number  of  slabs,  which  are  so  drawn  together  by  bolts  ex- 
tending through  the  whole  series  that  steam  and  water-tight  joints 
are  formed  by  the  respective  surfaces  thus  brought  into  contact. 
For  stationary  purposes  the  series  of  slabs  is  enclosed  by  the 
walls  of  a  brickwork  fiimace,  and  for  locomotive  or  marine 
generators,  by  metal  casing,  the  course  of  the  flaming  products 
of  combustion  being  directed  between  the  slabs,  and  through 
transverse  openings  in  each.  The  pile  or  series  of  slabs  is  placed 
edgewise  over  the  furnace,  and  in  other  modified  positions  to  suit 
the  particular  objects  of  its  use. 
[Printed,  1«.  4d.   Drawings.] 

A.D.  1865,  October  12.— N«  2639. 

NEWTON,  William  Edwabd. — {A  communicationfrom  Thomas 
Richard  Pickering,) — ^This  invention  relating  to  centrifugal  gover- 
nors, "  consists,  firstly,  in  a  novel  construction  of  and  mode  of 
'^  applying  the  springs,  whereby  the  requisite  force  to  counteract 
''  in  a  desirable  degree  the  centrifugal  force  of  the  balls  is  com- 
'*  bined  with  the  requisite  degree  of  flexibility ;  secondly,  in  an 
improved  method  of  attaching  the  balls  to  the  springs ;  and, 
thirdly,  in  an  improved  construction  of  and  mode  of  applying 
the  guards  by  which  the  balls  are  prevented  from  flying  out 
''  further  than  is  desirable  from  the  axis  of  revolution.  The 
'*  springs  which  carry  the  baUs  are  each  composed  of  two  or  more 
leaves  rigidly  connected  at  their  ends  and  centres,  and  com- 
bined with  sleeves  through  which  the  central  shaft  passes. 
The  centrifugal  balls  are  centrally  divided  into  two  parts,  one 
of  which  is  grooved  to  fit  the  spring,  and  the  two  parts  are 
'^  secured  together  and  made  to.  clamp  the  several  leaves  of  the 
spring  by  means  of  a  central  screw.  The  guards  attached  to 
the  balls  consist  of  forkednshaped  rods,  which  pass  round  the 
central  spindle  and  thereby  prevent  the  balls  from  expanding 
*'  beyond  the  proper  point." 
[Printed,  8d.   Drawing.] 
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A.D.  1865,  October  13.— N»  2&46. 

BROOM  AN,  Richard  AiicHiBAiiD. — {A  eommumeatitm  fi'om 
h^mdre  Danjou.) — {Provisional  protection  only.) — This  inTentioii 
Tdatuig  to  a  '^  liquid  compotrnd  for  purifyinj^  sea,  ^erraginoaB, 
^  and  olAier  waters,"  has  for  its  object  the  prevention  of  »• 
croststion  when  such  waters  are  used  fott  feeding  steam  boikcs, 
vnd  also  to  improTV  the^  quality  when  such  waters  are  used  fdr 
other  purposes. 

Ute  compound  is  made  by  boiling  in  a  pan,  for  about  an  hour, 
B  lbs.  of  water,  to  which  is  added  2  lbs.  of  crystals  of  soda,  and 
9  ozs.  of  quicklime,  slaked  and  pulverized;  the  clear  liquor  is 
drawn  off  when  cool,  and  is  fit  for  use- 
One  hundred  qnarts  of  sea  water  are  purified  by  mixing  there* 
witti  9  ozs.  of  ttie  liquid  compound,  one  hundred  quarts  of  te- 
TUginous  waters  l)y  mixing  therewith  7  ozs.  of  the  liquid,  and 
one  hundred  quarts  of  soft  water  by  4  or  5  ozs.  If  (fee  compoimd 
be  prepared  specially  for  effecting  the  purification  of  soft  water, 
the  quantity  of  soda  may  be  considerably  reduced. 
[Trinted^  4d,  Ifo  Drawings.] 

AJO.  1865,  October  16.— N»  2661. 

WISE,  Francis,  FIELD,  Edward,  and  AYDON,  Enoch 
Ha.rri»on. — This  inveniion  relating  to  steam  boileis  and  appa- 
Tatm  for  heating  and  «vaporating  fluids,  is  in  part  applicable  to 
o^her  purposes,  and  consists — 

1st.  In  adapting  to  locomotive  and  other  boilers  and  appanshis, 
furnaces  wherein  the  grate  is  so  aaranged,  that  the  gases  evobred 
by  the  green  or  partiaHy  igeited  part  of  ihe  fuel,  shall  be  caused 
to  Ascend  and  pass  i^crough  ihe  moie  ignited  or  incandescent 
mass  of  the  same  &fe  into  a  oombustion  space,  wherein  %  doe 
proportion  of  heated  ab  is  admitted  to  mingle  with  the  heated 
gases  from  iHie  fuel,  in  order  to  ensure  thedr  perfect  combustion. 

2nd.  The  use  in  fire4>oxes  or  furnaces  of  pendent  water  tubes, 
wholly  or  partially  coated  with  fire-l»ick  or  day,  and  admitting 
air  to  the  oombustion  diamber  by  means  of  passages  foamed 
^threugh  the  fire-brick  coating. 

9rd.  The  application  in  fire-boxes  and  famaces  of  pendent 
water  tubes,  tapering  downwards  and  dosed  at  their  lower  ends, 
^eir  upper  ends  being  open  to  the  water  space  of  the  boiler; 
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and  dispo8inf(  widiin  such  tubea,  smaller  tubes^  plain  or  tapered, 
and  open  at  each  end,  for  the  purpose  of  guiding  or  separatiiig 
the  downward  circulation  from  the  ascending  currents. 

4th.  Instead  of  applying  small  inner  tubes,  unequally  dividing 
the  internal  space  of  each  pendent  tube  by  a  vertical  partition,  so 
as  to  form  separate  passages  for  the  ascending  and  descendiiyi^ 
currents,  when  the  water  is  in  a  state  of  ebullition. 

5th.  Generating  steam,  by  intermingling  superheated  steam,  * 
hot  ajr,  or  heated  gases,  separate  or  combined,  with  water  in  a  •  - 
state  of  minute  subdivision. 

6th.  Effecting  the  intermixture  of  superheated  steam,  hot  air, 
heated  or  other  gases,  with  comminuted  water  by  means  of  a 
suitable  injector  tube. 

7th.  Extracting  salts  or  other  matter  from  water,  preparatory  to 
its  use  in  Bteam  boilers. 

8th.  Causing  the  induction  of  petroleum  or  other  liquid  iuel 
into  steam  boiler  and  other  furnaces  or  combustion  chambers,  by 
tlie  impulsive  force  of  a  jet  or  jets  of  superheated  or  other  steam, 
and  in  iruch  manner,  that  it  may  be  vaporized  and  distributed 
over  the  surface  of  the  burning  fuel. 

9th.  Adapting  means  for  raising  and  adjusting  baffling  blocks 
in  furnaces,  for  the  purpose  of  regulating  the  draught  to  suit 
variations  in  the  steam  pressure ;  and  making  such  blocks  with 
hollow  passages  for  the  purpose  therein  of  superheating  steam. 

10th.  Constructing  boilers  or  generators,  formed  with  pendent 
tubes  containing  inner  tubes  or  diaphragms,  or  with  deflectors  at 
their  upper  ends  (according  to  the  Specification  of  the  Letters 
Patent  dated  November  1st,  1862,  No.  2956)  **  in  the  form  of  a 
'^  number  of  vertical  or  nearly  vertical  pipes  or  cells,  which  are 
*'  connected  together  at  their  lower  ends,  so  that  the  water  or 
^  liquid  to  be  heated  or  evaporated  may  maintain  the  same  level 
**  in  an  of  them,  their  upper  ends  being  similarly  connected  for 
"  the  purpose  of  carrying  off  the  steam  or  vapour  generated  as 
"  required." 

11th.  Preserving  boilers  and  metallic  evaporating  vessels  from 
corrosion,  by  suspending  therein  a  metallic  piece  or  slab,  so  con- 
nected by  means  of  a  metallic  wire  or  band  with  the  metal 
forming  such  vessel,  as  to  produce  galvanic  currents,  and  divert 
the  action  of  any  acid  or  acids  contained  in  the  ^water  or  liquicl; 
FPrtnted,  8«.  4(f .   Drawings.] 
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A.D.  1866,  October  17.— N»  2676. 

SICARDO,  FRAN901S  Georges.^— This  invention  relates  to 
apparatus  applicable  to  steam  boiler  and  other  furnaces,  for  the 
purpose  of  consuming  smoke,  increasing  heat,  and  assisting  com- 
bustion. It  consists  in  causing  the  hot  air  and  smoke  evolved  in 
the  furnace,  to  deviate  from  the  regular  flue  passage  to  the  chim- 
ney, and  course  through  another  channel,  which  in  transverse 
section  is  four  timies  the  size  of  the  regular  flue.  This  channel  is 
divided  by  a  diaphragm  into  two  passages  of  unequal  size ;  the 
lower  or  smaller  passage  carries  off  to  the  chimney  the  heaviest 
portion  of  the  hot  draught,  and  through  the  upper  or  larger  pas- 
sage, the  smoke  and  lighter  portion  of  the  gases  are  by  the  aid  of 
a  fan  conveyed  to  a  reservoir,  a  part  or  all  of  the  exhaust  steam 
from  the  engine,  being  admitted  to  mingle  with  the  heated  cur- 
rent, which  thence  is  carried  forward  and  discharged  in  the  ash- 
pit beneath  the  furnace  bars ;  by  these  means  the  inflammable 
gases  and  the  smoke,  refreshed  by  the  gaseous  constituents  of  the 
decomposed  steam,  are  returned  to  the  furnace  through  the  in- 
candescent portion  of  the  burning  fuel  and  consumed,  the  action 
of  the  apparatus  keeping  up  a  constant  circulation.  Scrap  iron  is 
distributed  over  the  bottom  of  the  reservoir,  in  order  to  assist  the 
decomposition  of  the  steam,  and  obtain  a  larger  proportion  of 
hydrogen. 

CFrinted,  U,  id.   Drawings.] 

A.D.  1865,  October  17.— N«  2682.    (*  *) 

BEARDMORE,  William.  —  (Provisional  protection  only,) — 
**  Improvements  in  furnaces  "  for  puddling  and  reheating,  and  for 
steam  boilers.  The  furnace  consists  of  a  trough  for  containing 
the  fuel,  covered  over  at  the  top  and  having  fire-bars  at  the  end, 
through  which  the  air  passes  horizontally  among  the  layers  of 
fuel."  The  top  has  openings  for  supplying  the  fuel,  and  heated 
air  may  be  admitted  through  a  hollow  bridge. 
[Printed,  4c{.    No  Drawings.] 

A.D.  1865,  October  19.— N°  2697. 

GHISELIN,  George  Reverdy. — (A  communication  from  Ed- 

-^ard  Clark.) — ^This  invention  relates  to  apparatus  for  forming  or 

nng  the  mouths  of  boiler  or  other  tubes,  and  consists  of  a 
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short  tube,  of  cast  iron  or  other  metal,  about  three  inches  long, 
and  a  split  coUar  or  gland.  "  The  tube  has  a  flange  or  lip  at  one 
"  end  and  is  of  conical  form,  that  is,  it  is  of  less  diameter  at  the 
'*  other  end  than  it  is  at  the  flange  end.  The  spring  collar  or 
gland,  which  is  cylindrical,  is  composed  of  two  pieces  of  metal 
split  longitudinally  and  made  of  wrought  iron  or  other  suitable 
metal,  and  the  end  of  one  of  them  is  turned  back  or  lapped 
"  over  to  about  the  width  of  an  inch  and  a  half  over  the  other 
"  piece  of  metal,  which  is  of  shorter  length  and  surrounds  it; 
and  the  gland  so  formed  is  put  over  the  flange  tube  so  that  the 
lapped  end  shall  be  at  the  smallest  end  of  the  flange  tube,  and 
it  is  then  ready  for  use.  When  it  is  desired  to  repair  the  end 
"  or  mouth  of  the  boiler  tube  or  flue  of  a  steam  engine,  the 
*'  flange  tube  with  the  gland  thereon  as  aforesaid  is  forced  into 
**  the  end  or  mouth  of  the  boiler  tube,  and  by  such  pressure  of 
'*  the  flange  tube  the  gland  is  expanded  against  the  interior  of 
**  the  boiler  flue  and  fixed,  and  the  mouth  is  thus  formed  or 
*'  repaired.'' 

[Printed,  (hi.    Drawing.] 

A.D.  1865,  October  19.— N«  2700. 

ADAMS,  Thomas,  and  PARSON,  George  John.— (Pro- 
visional  protection  only.) — ^This  is  an  invention  applicable  to  steam 
slide  valves,  pistons  and  glands,  which  are  so  constructed,  that 
the  steam  pressure  acts  simultaneously  on  the  opposite  surfaces, 
and  is  thereby  balanced.  It  "  consists  in  forming  and  con- 
structing the  valve  so  that  the  portions  of  the  top  surface 
thereof  which  are  exposed  to  the  pressure  of  steam  from  the 
boiler  may  be  equal  in  area  to  the  whole  of  the  bottom  surface 
*'  thereof,  and'  in  inserting  and  fixing  in  the  central  part  of  the 
'^  valve  between  the  two  ends  thereof  a  ring  constructed  with  a 
flange  on  its  outer  side  over  the  top  surface  of  the  valve,  the 
top  side  of  the  flange  forming  a  fillet  to  work  against  the  door 
*'  of  the  valve  box  or  division  plate,  and  of  equal  area  with  the 
**  bottom  side  of  the  flange.  This  ring  is  also  constructed  and 
*'  fitted  so  as  to  admit  of  an  equal  area  of  steam  space  above  and 
*'  below  its  inner  part.  By  the  insertion  of  a  ring  constructed 
*'  as  described,  the  steam  from  the  boiler  will  be  caused  to  act 
simultaneously  on  the  bottom  of  the  flange  (thereby  pretnng 
the  ring  upwards  against  the  door  of  libe  ^iWt&  \Mn.  ^^^ 
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division  plate  therein)  and  on  the  fillet  or  top  <^  the  flange  of 
equal  area  thereby  pressing  the  ring  downwards.  The  steam 
from  the  boiler  will  be  thus  caused  to  act  over  an  equal  aorea 
*'  between  the  door  of  the  valve  box  or  the  division  plaite,  and  the 
fillet  or  top  of  the  flange,  and  between  the  bottom  of  the  flange 
and  the  top  of  the  valve,  thereby  balancing  the  preaaure  on  the 
outer  part  of  the  ring.  The  recess  or  steam  space  at  the  top 
*'  of  the  inner  part  of  the  ring  is  equal  in  area  iso  that  at  the 
bottom  of  the  same,  and  the  ring  is  balanced  by  the  pressure 
of  the  exhaust  steam  acting  equally  therein."  Rings  con- 
structed as  described^  are  applicable  as  metallic  paddnga  for 
pistcms  and  glands^ 

CPrmtecU4d.   NoDrawingal 

A.D.  1865,  October  20.— N«  2712.    (*  *) 

WHITE,  John. — {PromsioncU protection  only,) — **  ImpvoiwnwntB 
'^  in  the  furnaces  of,  and  means  of  heating  the  feed  water  for 
"  steam  boilers."  The  grate  bars  are  made  hollow,  and  areiuuted 
by  a  hollow  cross  bar  at  each  end,  so  that  the  feed  water  can  be 
introduced  at  one  end  and  received  at  the  other  into  a  cistern. 
With  locomotives  and  other  boilers  the  framework  of  bars  has  an 
opening  at  the  back,  \nth  a  door  **  constructed  of  hollow  bars  " 
similarly  united,  and  the  water  in  it  connected  with  titat  in 
the  main  grate.  This  door  can  be  opened  to  allow  the  tmA  on 
it  to  drop  into  the  ash-pit. 
fFrmted,  4(2:   ISTo  I^wings.! 

A.D.  1865,  October  23.— N»  2738. 

CHAPLIN,  Alexandsk. — ^This  k  an  invention  relating  to  steam 
boilers,  the  parts  of  which  are  so  arranged  and  combined,  that 
lieating  surface  is  increased,  a  large  combustion  chamber  ob- 
tained to  facihtate  the  burning  of  inferior  qualities  of  fuel,  and 
tin  smoke  consumed.  The  boiler  is  of  the  vertical  cylindrical 
class,  containing  a  high  slightly  conical  fire-box,  closed  at  the  top 
hy  a  tube  plate,  in  the  centre  of  which  there  is  a  small  circular 
opening  leading  to  the  uptake,  which  extends  through  the  steam 
spaee,  and  thence  to  the  chimney  above.  The  covering  tube  plate 
of  the  furnace,  is  perforated  to  receive  an  annular  arrangement  of 
pendent  tubes,  the  lower  ends  of  which  are  closed  and  reach 
nearly  to  the  fire.  These  tubes,  in  consequence  of  the  rising 
iSvzn  given  to  the  tube  plate,  incline  to  «^\i  othet,  so  that  the 


St 

f( 


THE  STEAM  ENGINE.  967 

central  space  caused  by  the  opening  to  the  uptake,  gradually 
closes  up  towards  the  fire.  Fire  clay  disposed  in  the  lower  part 
&f  the  spaee,  causes  a  general  diyergence  of  the  flaooing  gaaes 
tovardfl  the  fnmaee  sides,  whence  they  imdiningly  course  conver* 
gentiy  aBongst  the  tubes  towards  tiie  upp»  part  of  the  spacer 
and  upfifids  through  the  opening  into  the  uptake,  which  expands 
ia  transrerse  area  to  the  t(^of  the  boiler,  where  it  unites  with  the 
eimmey. 

|rpriiit6du8dL  Drawing.! 

A.D.  1866,  October  24.— N»  2746. 

MATTHEWS,  Charles,  SOUTH  WICK,  Hsn&y  Booth,  and 
FEREDAY,   John. — {Provisional  protection   only.) — This   in» 
v^xtiom,  relating  to  the  construction  of  the  furnace  flues  of  steam 
and  other  boilers  for  effecting  the  consumption  of  smoke,  eonsists 
in  arranging  *'  a  bridge  flue  and  a  series  of  traversing  flues,  partly 
open  and  partly  capable  of  being  closed  by  dampers ;  in  the 
damper  flues  the  smoke  is  retained  until  burnt  by  the  flame 
whidi  traverses  the  open  flues  .    .    •    .    The  fllrsi  take-up  flue 
is  over  the  centre  of  the  bridge ;  this  traverses  to  the  end  of  the 
"  fiimaoe,  at  which  point  there  is  a  draught  hole  meeting  the 
"  flame ;  it  then  retuma  and  comes  down  one  side,  then  paasea 
*'  transversely  through  the  double  bridge,  and  ascends  the  othes 
''  side  of  the  furnace  into  the  stack.    The  damper  flues  are  built 
"  one  over  each  of  the  open  flues ;  these  damper  flues  retain  the 
"  smoke,  whilst  the  draught  draws  the  flame  along  the  open 
"  flues ;  all  these  fines  travel  some  under,  some  along  side  the 
''  boder,  and  meeting  at  the  hoUow  bridge,  the  flame  meets  the 
''  smoke  and  thus  consumes  it,  any  incombustible  product  paASK 
"  ing  up  the  stack ;  the  top  of  the  hollow  bridge  is  covered  witk 
*'  optgk  laid  brickwork  to  allow  the  flame  from  the  fire  to  aofe 
**  upon  tiie  smoke  flue.    There  will  require  to  be  a  soot  door  in 
ficonl  near  the  bridge  for  the  purpose  of  clearing  out  the  bridge^ 
By  tlte  employment  of  a  f inmaoe  thus  constructed  we  not  only 
eonsumethe  smoke  but  manulscture  breezes  most  eoonomicaUy, 
'^  for  it  enables  m^,  after  throwing  in  the  alack,  to  employ  lefusft 
''  ashes  from  other  fires  upon  the  top  of  the  slack,  thus  reducing 
*^  tiiie  slaek  to  breezes,  and  providing  heat  by  the  combustion  ei 
'^  ihe  smoke,  which  heat  may  be  employed  under  boileam  or  in 
'^  any  other  manner  required.'' 
rPTmted,4a.   NoDmwingaJ 
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A.D.  1865,  October  26.— N°  2769. 

HUNT,  Edmund. — This  invention  "comprises  various  improve* 
"  ments  in  steam  engines,"  relating  to  simple  and  compact 
construction,  efficiency  in  use,  reduced  friction  and  liability  to 
derangement,  and  lessened  wear.  It  consists  first,  in  ''the  intro* 
ducing  of  levers  with  connecting  rods  or  bows,  and  carried  in 
fixed  bearings  in  engines  with  oblique  crank  pins ;  second,  the 
using  of  one  valve  movement  (with  one  or  more  valves)  to  work 
two  or  more  cylinders,  the  strokes  of  which  cylinders  are  made 
"  at  different  times ;  third,  the  actuating  of  the  valve  or  valves 
"  with  a  continuous  circular  plane  sliding  motion  for  working 
**  two  or  more  cylinders  by  one  valve  movement,  or  for  obtaining 
"  a  simple  cut-off  action,  or  for  both  these  purposes ;  fourth,  the 
"  dividing  of  the  valve  and  giving  reversed  motions  to  its  parts 
''  in  order  to  reduce  the  travel ;  and  fifth,  the  causing  of  steam  to 
*'  work  between   pistons  performing  their   strokes   at  different 

**  times,  in  order to  relieve  the  crank  or  cranks 

**  and  other  parts,  of  ineffective  and  injurious  strains  when  at  or 
''  near  the  dead  centre."  Five  sheets  of  explanatory  drawings 
represent  examples  of  the  various  modifications  of  which  the 
several  parts  of  the  invention  are  susceptible,  the  details  whereof 
are  fiilly  described. 

[Printed,  S«.  6(2.  Drawings.] 

A.D.  1865,  October  26.- N^  2761. 

DAVIES,  George.— (:4  communication  from  Abraham  Egenton,) 
—This  is  an  invention  of  apparatus  for  cleansing  the  tubes  of 
steam  boilers,  which  is  accomplished  by  the  force  of  a  jet  of  steam, 
directed  into  the  mouth  in  succesion  of  each  tube,  which  has  the 
effect  of  dislodging  and  blowing  out  all  accumulating  deposits  of 
dust  or  ashes.  The  apparatus  consists  simply  of  a  pipe  attached 
to  a  flexible  tube ;  this  pipe  is  similar  to  the  hose  pipe  of  a  fire 
engine ;  it  is  operated  by  the  attendant,  who  directs  it  seriatim 
into  all  the  tubes.  At  the  butt  end  of  the  pipe,  to  which  the 
flexible  tube  is  attached,  there  is  a  stop  cock,  which  is  opened  and 
dosed  by  the  attendant  to  shut  off  and  turn  on  the  steam,  whilst 
dianging  the  nozzle  of  the  pipe  from  tube  to  tube,  the  flexible 
tube  being  sufficiently  strong  to  bear  the  steam  pressure. 
[Printed,  ed.  Drawing.] 
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A.D.  1865,  October  28.— N»  2776. 

JORDAN,  Thomas  Bbown. — ^This  inyention  relates  to  a  oom- 
bined  aRUDgemeat  of  cylinders   for  generating  steam.     These 
cylinders  are  made  by  rivetting,  welding,  casting,  or  otherwise ; 
they  are  left  open  at  each  end,  and  are  afterwards  closed  by  cast- 
metal  covers,  drawn  together  by  long  bolts,  which  pass  through 
from  end  to  end  of  the  cylinders,  the  ends  whereof  as  well  as  the 
inside  of  the  covers,  are  made  true,  so  that  a  steam-tight  joint  is 
formed  by  the  pressure  and  the  interposition  of  a  little  putty  or 
other  such  like  materiaL    The  cylinders  are  of  considerable  length ; 
they  are  verticaUy  disposed  in  a  series  of  rows  inside  an  oven 
contiguous  to  a  brick  furnace ;  about  three-fourths  of  their  length 
is  occupied  by  water,  and  the  remainder  forms  the  steam  space ; 
they  all  communicate  both  for  the  feed  water  supply  and  the 
steam.    The  flamiug  gases  are,  by  means  of  stop  or  baffling  plates, 
made  to  take  a  lateral   course,  crossing  and  recrossing  many 
times  amongst  the  tubes  in  passing  upwards  from  the  bottom  of 
the  oven  before  the  top  is  reached,  where  the  communication  with 
the  chimney  is  regulated  by  a  damper. 
[Printed ,  Is,   Drawings.] 

A.D.  1865,  October  31.— N«  2806. 
EMMET,  Chables. — ^This  invention  relates  to  steam  hammers, 
and  to  the  means  for  applying  them  in  the  manufacture  of  boilers 
and  tubes. 

1st.  The  rendering  steam  hammers  self-acting,  by  means  of 
apparatus  which  reverses  the  valve  immediately  after  the  delivery 
of  the  blow.  A  weight,  supported  on  a  spring  attached  to  the 
piston  rod,  and  carried  thereby,  is  employed.  To  the  piston  rod 
is  attached  a  bell-cranked  lever,  and  another  bell-cranked  lever  is 
hinged  to  the  cylinder,  and  connected  by  one  arm  to  the  valve 
spindle.  The  momentum  acquired  by  the  weight  during  the 
descent  of  the  hammer,  by  overcoming  the  spring,  allows  the 
weight  to  move  forward  and  act  upon  the  first  named  lever, 
which  by  operating  upon  the  second  lever  reverses  the  valve,  and 
opens  the  exhaust  above  the  piston,  so  that  the  steam,  which  is 
always  at  the  underside,  will  cause  the  piston  to  make  the  return 
stroke. 

2nd.  Adapting  steam  hammers  for  use  in  ordinary  forge  or 
smith  worky  bo  that  by  means  of  a  treadle,  ^^  vs^  \sa^  \a  %>5c^^ 
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with  any  required  force  and  speed.  The  treadle^  in  addition  to  a 
rocking  motion  for  regulating  the  blow,  is  capable  of  a  sliding 
mcnrwnent  for  acting  on  the  throttle  valve. 

3rd.  Applying  steam  hammers  to  the  rivetting  of  cyfindrical 
steam  boilers  and  tubes.  An  apparatus  in  the  form  of  a  cross 
with  a  strong  central  boss,  is  transversely  fixed  inside  the  boil^ 
or  tube  by  means  of  radiating  screw  bolts.  Through  the  boes 
tiiore  is,  fitted  to  slide  longitudinally,  a  strong  square  bar,  which 
carries  at  one  end  a  lateral  arm,  whereon  the  hammer  is  ^jud. 
The  radial  position  of  this  arm  is  changed  by  means  of  a  wona 
and  worm  wheel,  and  the  longitudinal  adjustment  of  the  square 
bar  is  effected  by  an  internal  screw. 

4th.  Consists  in  so  constructing  steam  hammers,  that  either 
l^e  anvil  or  its  block,  or  the  stand  which  supports  the  hammer 
is  thrown  out  of  level  with  the  face  of  the  hammer  blocks  so 
liiat  the  two  surfaces  are  caused  to  operate  relatively  at  an  angle, 
and  produce  an  inclining  surface  on  the  metal  under  operation. 
Also  either  the  anvil  or  the  anvil  block  is  caused  to  slide,  in 
order  that  any  particular  part  of  the  metal  which  is  beii^ 
operated  upon,  may  be  brought  undar  the  action  of  the  hanmier. 
DPrinted,  1«.  8dl.  Drawings.] 

A.D.  1865,  November  4.— N*»  2849. 

O'NEILL,  Patuck  Benignus. — This  is  an  invention  of  self- 
acting  apparatus  for  feeding  steam  boilers.  Resting  within  the 
boiler  upon  the  surfaced^  the  water,  is  an  ordinary  float,  suspended 
to  a  chain  by  metal  wire  which  passes  upward  through  the  boiler 
shell.'  This  chain  is  carried  over  a  grooved  pulley,  and  suspends 
a  eounter-balance  weight  on  the  other  side.  The  axis  upon  which 
the  puUey  is  fixed  is  supported  by  an  upright  standard,  and  carries 
a  toothed  sector.  This  sector  gears  into  another  sector,  which 
operates  the  lever  handles  of  two  stop  cocks  or  equilibrium  valves^ 
when  by  the  rising  or  fidling  of  the  float  the  apparatus  is  set  in 
motion.  These  valves  or  cocks  govern  the  separate  conmiuni- 
Gations  between  a  closed  vessel  and  the  steam  space  of  the  boiler, 
and  between  the  vessel  and  the  water  supply.  When  the  vessel  is 
nearly  filled  with  water  drawn  up  by  a  vacuum  previously  formed 
therein,  as  soon  as  the  float  sinks  the  communication  with  the 
steam  space  of  the  boiler  is  opened,  and  steam  admitted  into  the 
veeaei above  the  water,  which  as  soon  aa  ihe  pressure  in  the  vessd. 
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is  equal  to  tiie  pressure  in  the  boiler,  flows  into  the  hitter  through 
a  down  pipe,  which  is  opened  and  closed  hy^a  back  pressure  vttkre. 
The  rising  of  the  float  closes  the  steam  vahre ;  a  vacuum  then 
forms  in  ike  Tessel,  which  being  refilled  tiierebj-  from  the  water 
supply,  is  ready  for  the  next  discharge  so  soon  as  the  steam  vaho 
is  opened  by  tiie  sinking  of  the  float, 
rnrinted,  KW.    Drawing.] 

A.D.  1865,  November  4.— N*  2853. 

THYS,  James. — {Provisional  protection  only,) — This  invention 
relates  to  a  non-conducting  composition,  to  be  used  for  covering  or 
coating  steam  boilers,  steam  pipes,  and  apparatus  where  steam  is 
employed  for  power  or  otherwise.  It  may  also  be  used  as  a  proteo- 
tion  against  cold,  for  covering  pimips,  vessels,  water  pipes,  and 
apparatus  exposed  to  the  action  of  frost  and  low  temperatures.  The 
composition  is  composed  of  the  following  ingredients : — "  About 
^'  fifty  or  sixty  parts  by  weight  of  siliceous  earth,  (by  preferoioe 
"  that  which  is  known  as  "  Charlton  earth  ")>  about  30  parts  by 
'^  weight  of  coke  dust,  about  35  parts  of  carbonized  sawdust,  3  lbs. 
*'  of  cow  hair,  1)  lb.  of  common  size,  1  lb.  of  refuse  cotton  seed 
or  other  cheap  oil  or  grease,  the  oil  or  grease  being  mixed  with 
the  raw  sawdust  in  the  carbonizing  vessel  or  other  apparatus 
employed,  in  order  to  produce  a  greasy  smoke  during  the  car- 
**  bonizing  process,  which  greatly  increases  the  quantity  of  lamp 
black  in  the  bulk  ci  the  charred  dust.  The  above  ingrediexitB 
are  formed  into  a  paste  (by  means  of  a  pug  mill  or  other  suit- 
able aiqjtaratus)  in  combination  with  about  80  per  cent,  of  water, 
and  apfdied  in  the  manner  well  understood  for  the  purposes 
above  described.'^  The  relative  proportions  of  the  ingredients 
may  be  varied,  and  ordinary  lamp  black  may  be  employed  with 
Mi^tahlA  quantities  of  other  carbonaceous  materials. 
CPiiiited,  4dw   NoDiawiDgi.] 

A.D.  1866,  November  8.— N«  2881. 

BEARD,  Neville,  and  MAIDEN,  John.— This  "  invention  is 
"  designed  fcnr  the  purpose  of  lubricating  the  interior  surfsees  or 
*^  frictional  parts  of  the  cylinders  of  steam  car  other  motive-power 
"  engines  by  self-acting  mechanism,  in  such  a  manner  that  the 
^  hibrieant  can  be  supplied  to  <»r  injected  against  any  portion  of 
''  ihe  Hrtenial  frictional  sox^Me  at  regular  mtexvvSiA  c»  ^  VEej  >9EiBfc 
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cage,  to  the  sides,  whereby  danger  firom  a  fklling  chain  or  any 
portion  of  the  over-head  gear  is  removed. 
[Printecmod.    Drawing.] 

A.D.  1865,  November  11.— N«  2908. 

LAKE,  Robert  William.  —  {A  communication  from  Dyer 
Williams). — ^This  invention  relates  to  the  manufeusture  of  crank 
axles  for  locomotive  steam  engines,  which  in  contra-distinction  to 
those  crank  axles  formed  out  of  the  solid  metal,  are  according  to 
this  invention,  made  in  three  separate  sections,  which  are  after- 
wards fitted  together.  The  ends  of  the  parts  constituting  the 
shaft  are  turned  down  to  fit  accurately  into  holes  bored  in  the 
crank  arms,  the  faces  of  which  abut  against  shoulders  left  on  the 
shaft.  The  iree  ends  of  the  crank  arms  are  also  bored  to  receive 
the  crank  pins,  which  are  pivotted  down  to  a  shoulder  in  the  same 
way  as  the  shaft ;  the  boring  and  turning  of  the  parts  require 
accurate  workmanship,  and  when  being  fixed  together,  the  crank 
arms  are  heated  to  a  state  of  expansion,  so  that  the  turned  ends  of 
the  shaft  and  crank  pin  may  enter,  and  the  contraction  of  cooling 
ensures  a  rigid  union  of  the  parts,  which  in  addition  are  further 
secured  by  keys,  rendered  permanently  fast  by  the  use  of  steel  or 
iron  cross  pins. 

[Printed,  Bd.    Drawing.] 

A.D.  1865,  November  13.— N»  2920. 

WHITEHEAD,  James  Heywood.  —  (Provisional  protection 
only,) — ^This  invention  relates  to  a  mode  of  cleansing  the  surfiices 
of  apparatus  to  be  used  for  heating  feed  water  for  steam  boilers. 
The  feed  water  is  caused  to  pass  through  a  number  of  heating 
pipes  arranged  in  the  boiler  flue  "  in  a  series  of  tiers  or  zig-zags 
^'  lying  in  a  horizontal  position,  and  so  fixed  that  all  the  joints  are 

^'  outside  the  brickwork ; between  these  tiers  or 

zig-zags,  and  crossing  the  heating  pipes  at  right  angles  are 
small  steam  pipes  which  are  perforated,  the  perforations  being 
on  each  side  of  the  steam  pipes  and  over  the  centre  of  the  heat- 
ing pipes  which  they  cross.  All  these  small  steam  pipes  are 
connected  with  one  main  pipe  placed  vertically,  to  which  steam 
can  be  admitted  as  required.  In  place  of  steam^  air  under  pres- 
**  sure  may  be  employed." 
[Printed,  4d,   No  Xhrawings.] 
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''  desired  by  the  engineer."  The  apparatus  consists  of  a  closed 
spherical  vessel  or  chamber,  which  is  mounted  upon  the  cylinder 
cover.  The  top  of  this  vessel  carries  a  small  funnel  upon  a  narrow 
neck,  through  a  passage  in  which  the  lubricant  is  poured  into  the 
vessel;  this  passage  is  closed  by  a  screw  plug.  A  small  pipe 
forms  a  steam  communication  between  the  top  of  the  vessel  and 
the  steam  chest,  wherein  the  pressure  is  superior  to  the  working 
pressure  in  the  cylinder ;  when  the  apparatus  is  in  operation  this 
pipe  is  open,  the  pressure  being  kept  constant  upon  the  surface  of 
the  lubricant  in  the  vessel.  Through  the  neck  which  supports  the 
vessel  there  is  an  outlet  passage  governed  by  a  slide,  which  inter- 
mittently opens  a  communication  between  the  bottom  of  the 
vessel  and  the  interior  of  the  cylinder,  through  a  series  of  perfora- 
tions in  the  lower  end  of  the  passage  pipe,  pierced  incliningly 
diverging  towards  the  cylinder  sides.  The  lubricant,  by  means  of 
a  mechanical  arrangement,  comprising  a  ratchet  wheel  and  pawl^ 
tooth  wheels,  and  a  cam,  is  by  the  pressure  of  steam  in  the  vessel^ 
forced  into  the  cylinder  during  the  momentary  opening  of  the 
outlet  passage,  caused  each  revolution  of  the  cam  by  a  devious 
projection  in  the^cam  path,  which  by  means  of  a  slotted  lever,  shifts 
and  returns  the  slide. 
[Printed,  lOd,   Drawing.] 

A.D.  1865,  November  11.— N»  2900. 

NORRIS,  James. — ^The  object  sought  in  this  invention,  which 
relates  to  ''  hydraulic  steam  or  other  '  lifts '  for  raising  passengers 
"  and  goods,"  is  the  prevention  of  those  accidents  which  fre- 
quently occur  through  the  breaking  of  the  chain  or  its  support,  in 
consequence  of  one  end  of  the  chain  or  chains  which  connect  the 
counter  weight  and  the  lifting  chamber  or  cage,  being  attached  to 
the  roof  or  cover  of  the  latter,  so  that  when  the  chain  and  overhead 
gear  fall  thereon,  it  is  crushed  in,  and  the  occupants  are  either 
killed  or  injured.  To  avoid  this  the  chains  are  attached  to  brackets^ 
which  are  fixed  to  and  project  from  the  sides  of  the  cage,  and  shde 
in  vertical  guides  fitted  up  the  sides  of  the  shaft. 

Brackets  fitted  with  anti-friction  rollers  are  also  fixed  low  down 
to  the  sides  of  the  cage,  the  rollers  working  up  and  down  in  verti- 
cal guides,  so  as  to  steady  the  chamber  when  in  motion.     By  this 
arrangement  the  suspending  pulleys,  which  carry  the  depending 
chains,  are  removed  from  their  ordinary  position  directly  over  the 
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cage,  to  the  sides,  whereby  danger  from  a  fklling  chain  or  any 
portion  of  the  over-head  gear  is  removed. 
[Printed,  l(k2.    Drawing.] 

A.D.  1866,  November  11.— N«  2908. 

LAKE,  Robert  William.  —  {A  communication  from  Dyer 
Williams). — ^This  invention  relates  to  the  mannfeuHiire  of  crank 
axles  for  locomotive  steam  engines,  which  in  contra-distinction  to 
those  crank  axles  formed  out  of  the  solid  metal,  are  according  to 
this  invention,  made  in  three  separate  sections,  which  are  after- 
wards fitted  together.  The  ends  of  the  parts  constituting  the 
shaft  are  turned  down  to  fit  accurately  into  holes  bored  in  the 
crank  arms,  the  faces  of  which  abut  against  shoulders  left  on  the 
shaft.  The  free  ends  of  the  crank  arms  are  also  bored  to  receive 
the  crank  pins,  which  are  pivotted  down  to  a  shoulder  in  the  same 
way  as  the  shaft ;  the  boring  and  turning  of  the  parts  require 
accurate  workmanship,  and  when  being  fixed  together,  the  crank 
arms  are  heated  to  a  state  of  expansion,  so  that  the  turned  ends  of 
the  shaft  and  crank  pin  may  enter,  and  the  contraction  of  cooling 
ensures  a  rigid  union  of  the  parts,  which  in  addition  are  further 
secured  by  keys,  rendered  permanently  fast  by  the  use  of  steel  or 
iron  cross  pins. 

[Printed,  8d.    Drawing.] 

A.D.  1865,  November  13.— N»  2920. 

WHITEHEAD,  Jambs  Heywood.  —  (Provisional  protection 
only,) — ^This  invention  relates  to  a  mode  of  cleansing  the  surfiices 
of  apparatus  to  be  used  for  heating  feed  water  for  steam  boilers. 
The  feed  water  is  caused  to  pass  through  a  number  of  heating 
pipes  arranged  in  the  boiler  flue  ^'  in  a  series  of  tiers  or  zig-zags 
**  lying  in  a  horizontal  position,  and  so  fixed  that  all  the  joints  are 

"  outside  the  brickwork ; between  these  tiers  or 

^'  zig-zags,  and  crossing  the  heating  pipes  at  right  angles  are 
*^  small  steam  pipes  which  are  perforated,  the  perforations  being 
^^  on  each  side  of  the  steam  pipes  and  over  the  centre  of  the  heat- 
*'  ing  pipes  which  they  cross.  All  these  small  steam  pipes  are 
'^  connected  with  one  main  pipe  placed  vertically,  to  which  steam 
^^  can  be  admitted  as  required.  In  place  of  steam^  air  under  pres- 
"  sure  may  be  employed." 
[Printed,  4d.   No  Drawings.] 
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A.D.  1865,  November  14— N»  292a 

LOUBAT,  Joseph  Alphonse. — This  invention,  relating  to 
locomotive  engines  and  railway  carriages,  consists  of  a  vertical 
steam  generator  contained  within  a  cylindrical  shell,  enclosing 
water  and  steam  space.  The  furnace  is  circular  and  disposed  con- 
centric with  the  shell;  it  is  covered  hy  a  tube  plate  which  receives 
the  ends  of  a  numerous  group  of  vertical  flue  tubes.  The  tube 
plate  which  receives  the  upper  ends  of  the  tubes,  constitutes  the 
bottom  of  the  smoke-box ;  the  sides,  which  are  surrounded  by 
steam  space,  contract  towards  the  top  of  the  generator,  above  which 
it  is  closed  by  a  plate.  The  pipe  which  conducts  the  steam  from  the 
steam  space,  is  passed  through  the  smoke-box  in  ascending  spiral 
coils,  in  order  to  superheat  the  steam  before  it  reaches  the  cylinders, 
whence,  after  having  produced  its  effect,  it  escapes  through  a  blast 
pipe  in  the  chimney.  The  boiler,  and  the  steam  cylinders,  which 
are  inverted,  are  mounted  on  a  covered  truck,  which  supports  the 
fore-part  of  a  passenger  carriage.  Motion  is  transferred  from  the 
crank  shaft  to  the  driving  axles,  by  means  of  difPer^itial  gearing, 
brought  into  activity  by  dutches.  Suitable  breaks  are  applied  to 
the  wheels,  an  apparatus  is  placed  in  front  to  clear  away  obstacles, 
and  all  the  carriages  are  mounted  on  jointed  trucks. 
[Printed,  1*.  8d.    Drawings.] 

A.D.  1865,  November  17.— N°  2963.    (*  *) 

TENNANT,  Thomas  Maxwell. — {Provisional  protection  onij/»f 
— Improvements  in  smoke  consuming  furnaces,  based  upon 
Specification  No.  738,  A.D.  1860.  Beneath  the  dead  plate  of  a 
boHer  furnace  is  a  chamber  fixed  transversely,  the  inner  end  of 
which  receives  the  ends  of  hollow  fire-bars.  In  the  under  side 
of  the  chamber  are  openings  for  the  passage  of  the  air  into  these 
tonace  bars,  through  which  it  passes  and  issues  into  another 
chamber  in  the  bridge,  furnished  with  openings  extending 
upwards  and  downwards,  whereby  air  is  admitted  to  mingle  with 
the  burning  gases. 

[Printed,  4d.    No  Drawings.] 

A.D.  1865,  November  21.— N»  2990. 

BENNETT,  Samuel. — ^This  invention  relates  to  high-preseure 
steam  cocks,  water,  air,  and  gas  cocks,  gauge  cocks  and  water 
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gauges  for  boikn,  and  sediment  tabes  for  cocks  and  pipes,  and 


Ist.  In  making  two  or  more  distinct  passages  tlirough  the  ph^ 
of  saeh  higb-piessnie  eocks  as  have  ordinsiy  solid  bottoms,  in 
order  ttiat  the  metal  which  divides  the  passages,  may  add  strength 
to  the  pfaig  and  prevent  its  yielding  to  compression.  For  keqiing 
tiie  pkig  down  upon  its  bearing  an  adjusting  screw  and  lode  mat 
are  employed,  and  to  prevent  leakage,  the  screw,  nut,  and  spindle, 
are  inclosed  by  a  cap. 

2nd.  Grange  codes  are  constructed  with  two  or  more  separate 
passages  through  the  plug,  which  correspond  severally  with  on 
equal  number  of  tubes,  with  ends  turning  up  to  different  levels, 
inside  the  boiler.  By  means  of  one  of  these  gauge  cocks,  different 
levels  are  indicated  at  the  same  time. 

3rd.  Consists  in  making  slotted  openings  in  the  opposite  sides 
of  the  !feame  or  case  which  contains  the  glass  tube  of  a  water 
gauge,  in  order  that  the  level  of  the  water  maybe  better  seen; 
and  for  preventing  the  escape  of  steam  between  the  tube  and  ihb 
firame,  the  top  end  of  the  hitter  is  covered  with  a  cap.  The  lower 
end  of  the  &ame  is  screwed  into  a  chamber  on  the  body  of  a  two 
way  cock,  one  way  for  the  water  and  the  other  for  the  steam, 
which  reaches  the  cap  by  means  of  a  tube  passed  up  inside  the 
^ass  tube,  within  which^  suxrounding  the  small  tube,  there  is  a 
Sght  substance  which  floats  upon  and  indicates  the  water  lerd. 

4th.  Employing  and  combining  sediment  tubes  and  sockets 
wilJh  water  gauge  and  other  cocks  and  pipes  connected  to  boilers 
and  vessels,  for  the  purpose  of  preserving  such  cocks  and  pipes  in 
a  dean  condition ;  the  tubes  or  sockets  being  made  to  fit  into 
recesses  formed  in  the  ends  of  the  cocks  and  pipes,  can  be  removed 
wiihoui  further  ^sturbing  or  interfering  with  the  codk  or  pipe. 
OPxiiited,  Is,  4d,   Dravdiig8.3 

A.D.  1865,  November  21.— N°  2996. 

NEWTON,  Alfred  Vincbmt. — {A  €ommunumtionjrom  Addison 
Ckdmm  Fisher,) — This  invention  relates  to  apparatus,  in  whidi 
the  abstraction  of  heat  £Nmi  exhaust  steam,  is  wholly  or  in  part 
•effected  by  means  of  oold  air,  whi^  is  thereby  heated  for  the 
supply  of  oxygen  to  the  boier  fiiii»oe,  or  other  purpose,  whilst 
the  steaBL  is  condensed,  and  the  resultant  water  returned  to  the 
boikr.    The  steam  is  (Erected  tiuongh  fKiiUbiV&  ^^^  Ss^^asEKS^ 
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passages,  formed  in  a  chamber  by  so  disposing  tbin  metal 
radiating  plates,  tbat  alternate  distinct  steam  and  air  ways  fill 
the  chamber.  Through  the  air  passages  a  forced  current  is  kept 
up.  by  a  fan,  thereby  carrying  off  the  heat,  which  is  constantly 
passing  through  the  thin  plates  from  the  steam  in  the  interme- 
diate passages.  In  this  manner  the  air  is  heated  by  the  hot  steam, 
and  is  forced  on  to  the  ash-pit  and  furnace  to  assist  combustion, 
and  the  hot  steam  is  condensed  by  the  cold  air,  the  water  of  con- 
densation being  again  returned  to  the  boiler.  That  portion  of  the 
steam  which  escapes  condensation  in  the  passages,  may  be  after- 
wards brought  into  contact  with  surfaces  cooled  by  cold  water  jets. 
pPrinted,  1«.  4d.    Drawings.] 

A.D.  1865,  November  26.— N»  3025. 

LYTTLE,  William  Alexander.  —  (Provisional  protection 
only,) — This  invention  relates  to  the  combustion  of  fuel  in  fur- 
naces.— "  I  supply  the  furnace  with  air  by  means  of  forcing  pumps 
or  other  apparatus  for  a  like  purpose,  and  I  prevent  the  free 
egress  of  the  waste  gases  of  combustion  by  means  of  a  trap  or 
valve  so  fitted  and  pressed  down  or  loaded  that  the  waste  gases 
can  only  escape  when  it  is  brought  into  action  by  displacing  it 
"  after  the  manner  of  steam  rushing  from  a  safety  valve,  a  con- 
"  stant  pressure  being  thus  maintained  in  the  atmosphere  of  the 
''  furnace.  By  such  means  the  fuel  will  be  burned  under  com- 
pression (and  therefore  energetically),  whilst  the  heat  so  gene- 
rated will  be  retarded  in  its  escape,  and  will  so  exercise  in  its 
transit  a  much  greater  effect  than  at  present.    This  plan  is 
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**  applicable  to  every  form  of  furnace  where  the  chimney  can  be 
''  trapped  or  throttled  as  described,  and  in  reverberatory  furnaces, 
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when  it  can  be  applied,  it  will  immensely  augment  the  efficiency 
of  the  fuel  used.  In  the  steam  engine  its  adoption  will  only 
necessitate  the  employment  of  an  air-tight  fire-box  and  smoke 
box.  The  fire-box  should  be  provided  with  ports  which 
though  air-tight  when  closed,  will  admit  when  opened  of  the 
*^  introduction  of  fuel  and  of  free  air,  and  also  of  the  removal 
''  of  ashes.  The  smoke  box  should  also  be  closed  with  a  port 
**  or  valve  which,  when  open,  together  with  the  apertures  in  the 
<*  fire-box  for  the  admission  of  free  air,  will  allow  the  fire  to  be 
lighted  as  at  present,  and  the  engine  to  be  employed  as  an  ordi- 
naiyr  engine  on  the  existing  plan  of  heating.    In  addition  to 
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"  tbe  port  or  valve  in  the  smoke  box  to  which  I  have  referred 

**  there  should  be,  supposing  the  latter  to  be  unyielding  to  the 

internal  pressure  of  gas,  a  valve  like  a  conunon  steam  saftetj 

valve  for  the  purpose  of  regulating  the  pressure  of  the  gases  in 

the  fire-box.    The  engine  would  of  course  be  provided  with  air 

"  pumps  for  forcing  a  supply  of  air  into  its  furnace." 

[Printed,  4d.    No  Drawings.] 

A.D.  1865,  November  26.— N»  3026. 

DRAPER,  James,  and  LEECH,  William.— This  invention 
relates  to  facile  means  for  cleansing  the  internal  surfaces  of  the 
water  gauges  of  steam  boilers,  and  "  consist,  first,  in  obtaining 
'*  direct  communication  with  the  boiler  from  the  outside  of  the 
gauge,  by  forming  an  aperture  through  the  metallic  elbow 
fitting,  to  admit  of  a  cleaning  instrument'being  passed  directly 
through  and  into  the  boiler  (if  required,)  and  also  up  the  glass 
tube ;  this  aperture  may  also  be  formed  through  the  spindle  of 
the  ordinary  blow-off  valve  according  to  the  position  in  which 
the  gauge  is  used,  and  in  either  case  the  aperture  is  to  be  closed 
by  a  screw  or  plug ;  and  in  order  to  shut  off  the  water  from 
the  boiler  whilst  removing  and  replacing  the  said  screw  or 
plug,  we  apply  a  plug  tap  between  the  said  aperture  and  the 
boiler,  which  application  constitutes  the  second  portion  of  the 
'*  invention." 

[Printed,  &I.   Xhrawing.] 

A.D.  1865,  November  25.— N»  3029. 

BENNETT,  John  Francis. — ^This  invention  relates  to  raising 
progressively  increasing  degrees  of  heat  in  a  series  of  furnaces 
during  the  combustion  of  carbonaceous  fuel,  by  the  introduction 
at  intervals  of  blasts  of  air,  so  that  the  products  of  combustion 
evolved  from  the  first  fire  by  the  first  blast  shall  mingle  with  the 
second,  and  the  new  elementary  product  of  the  second,  mingle 
with  the  third,  and  so  on  in  succession,  the  volumes  of  air  in- 
creasing with  each  successive  blast,  whereby  intense  heat  is 
ultimately  produced.  The  invention  is  described  in  reference  to 
smelting  furnaces,  the  air  being  blown  in  at  different  altitudes ; 
also  to  reverberatory  furnaces,  and  to  steam  boilers. 

As  applied  to  a  Cornish  boiler,  there  are  three  furnaces,  filled 
with  fud  and  disposed  at  intervals  beTveait\x  ^"fe  >oc?^fit,%^  ^'«it 
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each  forms  a  penneable  bank  of  biiming  fael  in  contact;  with  the 
bottom.  The  blast  passes  transyersely  in  succession  through  the 
different  furnaces,  in  the  direction  from  the  front  to  the  back  of 
the  boiler,  whence  the  heat  is  carried  into  the  flues.  The  first  blast 
is  applied  to  the  fuel  in  the  first  furnace  at  the  side  of  the  fire, 
and  the  second  blast,  double  the  volume  of  the  first,  is  applied 
at  the  other  side  of  the  fire,  to  mingle  with  the  burning  products 
of  combustion  therefrom,  which  are  carried  through  the  fuel  in 
the  second  furnace,  inmiediatelj  beyond  which  another  blast  of 
increased  volmne  enters,  and  the  whole  collective  current  passes 
through  the  fuel  in  the  third  furnace,  the  intensitj^of  the  heat 
accumulating  as  the  combined  products  of  combustion  from  the 
several  furnaces,  mingle  at  each  stage  of  their  progress  with 
increased  volumes  of  air. 
[Printed,  1«.   Drawing.] 

A.D.  1865,  November  27.—N°  3037. 

GEDGE,  William  Edward. — {A  communication  from  Jean 
Gabriel  Alphonse  App4.) — {Provisional  protection  only,) — This 
invention  relates  to  a  *'  steam  wheel,  and  to  apparatus  connected 
therewith.*'  The  wheel  is  constructed  somewhat  similar  to  a 
water  wheel,  the  paddles  or  pistons  being  acted  upon  by  the  force 
of  steam,  instead  of  by  the  weight  of  water.  It  is  embraced  by  a 
fixed  casing  which  constitutes  a  steam  chamber,  against  which  the 
circumferential  surface  of  the  wheel  rotates  in  steam-tight  frictional 
contact;  this  steam  chamber  extends  three-fourths  round  the 
wheel.  As  the  wheel  revolves,  four  radial  piston  slides  are 
brought  into  action  by  means  of  rollers,  which  traverse  an  eccentric 
cam  path  fixed  round  the  axis.  These  slides  are  diametrally 
united  in  pairs,  by  rods  which  pass  through  the  axis,  one  radially 
diverging  simultaneous  with  the  convergence  of  its  companion 
alide  on  the  opposite  side  of  the  axis.  The  steam  acts  against  the 
fiice  of  the  piston  slides  at  right  angles  to  the  radii  of  the  wheel, 
and  its  course  can  be  changed  at  wiU  by  means  of  a  steam  cock, 
80  as  to  reverse  the  revolving  direction  of  the  motion  of  the  wheel. 
The  power  obtained  is  to  be  applied  to  general  purposes. 
[PrinecU  4(2.    No  Drawings.] 

A.D.  1865,  Novemba  28.— N»  3048.    (*  *) 
jE,  William  Edward. — {A  communication  from  Antoine 
r-Perroton.) — ^^  An  improved  method  of  utilizing  the  waste 
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^'  heat  of  coke  ovens,^'  for  firing  steam  boilers,  and  lime,  quartz, 
and  other  kilns. 

The  boiler  is  set  between  two  ovens,  the  heated  gases  from  each 
of  which  are  led  beneath  and  around  the  boiler  through  flues,  and 
into  the  cfainmey ;  or  the  dampers  regulating  these  openings  may 
be  closed  in  order  to  conduct  the  gases  through  other  side  flues 
direct  into  the  chimney.  The  action  of  the  gases  from  the  ovens 
may  be  aided  by  burning  coal  on  an  ordinary  grate. 

When  a  kiln  is  to  be  thus  adapted,  it  is  set  at  an  angle,  and  is 
made  of  a  tapering  shape  from  the  ovens.  Its  highest  end  is  also 
towards  the  chimney,  and  the  lime  being  there  fed  in  from  a  door, 
it  slides  down  towards  the  hotter  end.  Several  flues  conduct  the 
gases  from  the  ovens  direct  into  the  chimney. 
CPrlnted,  lOd.   Drawbig.] 


A.D.  1865,  November  28.— N«  3051. 

SIMONS,  William  and  BROWN,  An drkw.— {Provisional 
protection  only,) — ^This  is  an  invention  of  means  for  preventing 
the  radiation  of  heat  from  the  surface  of  steam  engine  cylinderSi 
which  consists  in  lining  the  cylinder  with  material  or  medium  of  slow 
heat  conducting  power.  That  which  is  preferred  is  wood,  which 
is  prepared  in  longitudinal  slips  or  staves  to  fit  round  the  inside, 
their  sides  all  jointing  in  radial  lines,  so  that  when  forced  into 
place,  they  are  securely  bound  or  held  together  by  the  circum- 
ferential pressure  of  the  cylinder.  Other  means  for  securing  the 
lining  slips,  such  as  metal  rings,  bolts,  or  guides,  may  be  resorted 
to,  and  the  covers,  bottom,  steam  chest,  .and  piston  faces,  may 
be  lined  with  the  same  material  if  considered  necessary.  In  some 
instances  a  cylindrical  shell  of  thin  metal  may  be  employed  as  an 
inside  covering  to  the  wood. 
i;Printed,4(2,   No  Drawings.] 

A.D.  1865,  November  29.— N»  3062. 

LANCASTER,  Thomas.— The  object  of  this  invention,  which 
relates  to  apparatus  applicable  to  steam  boiler  and  other  frimaces« 
is  to  efEect  the  more  perfect  combustion  of  fuel,  and  the  ooi^ 
sumption  of  smoke.  This  is  accomplished  by  the  admission  into 
the  furnace  of  currents  of  atmospheric  air,  which  are  directed  over 
and  upon  the  burning  fueU    The  inveBtoc  av^^  \ — 
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For  this  purpose  I  admit  air  on  the  top  of  the  furnace  or 
other  fire  by  means  of  air  pipes  and  other  passages  inserted 
under  the  grate  and  communicating  with  an  air  chamber  or 
chambers,  up  which  the  air  rises  by  the  side  of  the  fire,  and  is 
deflected  thereon  by  means  of  a  brick  or   other  deflector  or 
deflectors  against  which  it  comes  in  contact.     Over  the  fire- 
door,  or  inserted  therein,  I  also  form  an  opening  and  deflector 
^'  for  the  admission  and  conduction  of  air,  and  the  quantity  thereof 
*'  in  both  cases  can  be  regulated  to  the  greatest  nicety  by  dampers 
"  or  other  similar  means." 
[Printed,  8rf.    Drawing.] 

A.D.  1865,  November  30.— N°  3077- 

NORTON,  James  Lee,  and  LANDLESS,  James.— This  in- 
vention relates  to  apparatus  for  registering  the  speed  of  machinery^ 
and  the  pressure  of  steam  and  fluids.  The  apparatus  consists  of 
a  drum,  which  is  lapped  with  paper  prepared  with  checkered 
lines,  and  rotated  at  a  slow  uniform  speed  by  clockwork.  By 
means  of  suitable  mechanism,  actuated  by  the  speed  of  the  engine 
or  machine  to  be  registered,  a  pencil  pointing  to  the  drum,  so  as 
lightly  to  touch  the  paper,  is  made  to  traverse  from  end  to  end, 
longitudinally  across  its  face,  and  after  having  reached  the  opposite 
end  of  the  drum  is  suddenly  returned  to  the  starting  point  by  a 
spring.  If  the  engine  or  machine  is  moving  at  a  uniform  speed, 
the  register  on  the  paper  will  exhibit  a  straight  diagonal  line,  but 
if  not,  the  irregularity  will  be  ascertained  by  the  deviations  of  the 
pencil  mark  on  the  checkered  paper,  whereby  the  amoimt  may  be 
computated. 

For  registering  steam  and  fluid  pressure,  the  apparatus  must  be 
modified,  in  order  to  make  the  pressure  the  means  of  traversing 
the  marking  pencil  across  the  drum,  which  is  in  the  same  manner 
rotated  by  clock-work. 

[Printed,  l(k2.   Drawing.] 

A.D.  1865,  December  2.— -N"  3095. 

WILSON,  Edward  Brown. — ^This  invention  relates  to  steam 

'   "  %  puddling,  and  other  furnaces.     As  applied  for  generating 

^  a  horizontal  two-flued  boiler,  the  furnace  is  attached  to 

endj  and  a  bridge  is  built  across,  a  short  distance  within 


THE  STEAM  ENGINE.  981 

each  of  tbe  boiler  flues.  The  fire  rests  upon  a  cast  or  wrought 
iron  fuel  plate,  which  reaches  across  the  furnace,  and  sloping 
downwards  extends  from  a  nearly  vertical  grating,  which  is  placed 
in  front,  to  the  back  of  the  furnace,  where  it  overhangs  a  closed 
ash  chamber.  An  air  passage  is  formed  beneath  the  fuel  plate 
by  another  sloping  plate,  which  also  extends  from  side  to  side. 
Over  the  back  of  the  furnace  there  is  an  inverted  bridge  or  arch, 
which  keeps  back  the  fuel,  and  mounted  upon  the  top  of  the 
furnace,  disposed  so  as  to  drop  the  fuel  in  front  of  this  bridge, 
there  is  a  hopper,  which  is  closed  with  a  removable  lid.  Opposite 
the  grating  in  front  are  tbe  fire-doors.  Tbe  air  current  neces- 
sary to  support  combustion  enters  beneath  the  front,  and  passing 
to  the  back  courses  upward  through  the  air  passage  formed 
beneath  the  fuel  plate  into  a  narrow  chamber,  which  exists  between 
the  grating  and  the  furnace  doors;  thence  it  passes  through 
the  grating  and  through  the  mass  of  burning  fuel  to  the  flues. 
Other  steam  boiler  furnaces,  modified  in  detail,  also  reverberatory 
puddling  furnaces,  are  shown  and  described. 

[Printed,  Is,  Sd.   Drawings.] 

A.D.  1865,  December  5.— N°  3122. 

TOTH,  Joseph. — {Provinonal  protection  only). — ^This  invention 
relates  to  the  purification  of  feed  water  for  steam  boilers,  and 
consists  of  two  parts,  1st,  an  upright  sheet  iron  cyHndrical  covered 
vessel,  18  ft.  high  and  6  ft.  diameter,  transversely  divided  by  a 
tube  plate  into  two  chambers,  respectively  6  ft.  in  height  the 
basement  or  steam  chamber,  and  12  ft.  the  upper  or  water 
chamber,  which  is  closed  by  a  hemispherical  top  provided  with  a 
central  steam  outlet.  Numerous  copper  tubes,  open  to  the  water 
above  are  fixed  in  the  tube  plate,  and  descend  into  the  lower 
chamber,  which  receives  the  exhaust  steam  from  an  engine  con- 
nected therewith;  a  pump  keeps  the  upper  chamber  supplied 
with  water,  which  being  heated  to  80^  Reaumiur,  overflows 
through  a  pipe  into — 2,  which  consists  of  a  series  of  covered 
gutters,  suitably  inclined ;  thence  the  water  passes  into  similar 
open  gfutters  in  a  tank,  whence  it  is  raised  by  a  pump,  in  a  pure 
state,  into  the  ii^ector  which  supplies  the  boiler.  During  the 
heating  and  passage  of  the  water,  all  solid  and  incrusting  matter 
is  deposited. 

lPnDted,8d.  Drawing.] 
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A.D.  1865,  December  5.— N«  3130. 

BROWN,  Andrew  Betts. — ^The  object  of  this  invention,  relating 
to  steam  cranes  and  hoists,  is  to  avoid  the  danger  which  arises 
when  the  lifting  chain  breaks  from  excessive  straining.  It  is 
more  particularly  applicable  to  those  cranes  and  hoists,  whereby  the 
lift  is  obtained  at  a  single  stroke  of  the  piston  in  a  steam  cylinder. 
During  the  return  stroke,  whilst  the  steam  is  acting  upon  one 
side  of  the  piston,  water  is  admitted  into  the  cylinder  on  the  other 
side,  and  tins  water  is  ejected  during  the  lifting  stroke,  and  returns 
to  the  tanks  whence  it  is  drawn.  '*  The  orifice  through  which 
"  the  water  is  admitted  and  expelled  is  of  comparatively  small 
size,  and  it  is  capable  of  regulation  by  a  stop-cock  or  otherwise ; 
by  this  means  the  speed  of  the  piston  can  be  adjusted  as  may 
be  desired,  as  the  piston  can  only  be  driven  by  the  steam  as 
fast  as  the  water  is  able  to  escs^  from  the  cylinder,  which  of 
course  depends  on  the  size  of  the  regulated  onfice  through 
"  which  it  passes,  so  that  even  should  the  load  on  the  chain  be 
**  suddenly  removed  by  the  breaking  of  the  chain  or  otherwise, 
"  but  a  slight  acceleration  in  the  motion  of  the  piston  will  result. 
"  To  prevent  the  chilling  of  the  cylinder  the  water  employed  is 
*'  kept  hot.  The  arrangement  above  described  is  useful  not  only 
"  to  prevent  damage  should  the  chain  break,  but  also  because 
^  it  regulates  the  waking  speed  of  the  machine." 

The  apparatus  may  be  em[doyed  for  supplying  water  to  steam 
bailers. 

[Printed,  If.  Gd,   Drawings.] 
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A.D.  1865,  December  6.— N»  3140.    (*  *) 

ENNIS,  William. — {Provisional  protection  not  allowed,) — ^A 
**  fire-pot  and  retort  for  stoves,  ranges,  and  furnaces  in  which 
'^  steam  is  generated  and  superheated."  It  consists  of  several 
chambers  opening  into  eadi  other,  in  the  first  of  which  the 
steam  is  generated,  and  in  the  last  ''the  superheated  steam  is 
discharged  in  jets  through  small  holes  into  the  fire."  The  first 
ohamber  is  supplied  from  a  water  tank ;  its  steam  passes  to  ''the 
"  superheating  port  of  the  fire-pot,"  and  thence  through  pipes 
into  the  discharging  chamber. 
[Printed,  4d.   ^o  Drawings.] 
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A.D.  1865,  December  6.— N°  3141. 

NEWTON,  William  Edward.— (/I  communication  from  Robert 
Winslow  Davis,  Daniel  Davis,  and  Henry  Sheldon  Anable.) — ^This 
invention  relates  to  the  construction  of  vertical  steam  boilers,  and 
the  furnaces  and  fire-grates  of  such  and  other  boilers  and  fire-places. 
The  boiler  comprises  an  upright  cylindrical  shell,  which  is  covered 
with  wood  staves  and  a  coating  of  felt.  Concentrically  within 
there  is  a  cylindrical  chamber,  which  is  closed  at  the  lower  end  by 
the  roof  of  the  furnace  and  forms  the  water  and  steam  space.  A 
fuel  tube  descends  through  the  top  of  the  boiler  and  the  central 
water  chamber,  and  opens  over  the  centre  of  the  furnace.  Circum- 
posed  in  the  central  chamber  aroimd  the  fuel  tube,  is  a  series  of 
upright  tubes  or  "  gas  miicing  chambers/'  These  are  set  into  the 
plate  whidi  forms  the  roof  of  the  furnace,  and  are  closed  at  their 
upper  ends,  which  extend  upwards  into  the  steam  space.  A  narrow 
concentric  flue  surrounds  the  water  chamber,  and  a  narrow 
annular  water  space  is  formed  between  the  flue  and  the  shell  of 
the  boiler.  The  furnace  grate  forms  a  kind  of  circular  basket 
with  radiating  bars ;  it  rises  considerably  in  the  centre  towards 
the  lower  end  of  the  fuel  tube,  and  is  supported  underneath  upon 
a  central  vertical  screw,  whereby  when  required  it  can  be  lowered 
out  of  the  furnace.  The  lower  part  of  the  annular  flue  is  open  to 
the  furnace,  and  the  upper  part,  extending  upwards  into  the 
steam  space,  communicates  with  the  chimney  flue.  A  niunber  of 
separate  winding  passages  are  formed  up  the  annular  flue  by 
spirally  coiled  water  pipes,  which  correspond  in  diameter  with  the 
breadth  of  the  flue,  and  their  ends  communicate  respectively  with 
the  upper  and  lower  water  spaces  of  the  boiler.  The  fuel  is  fed  at 
the  top  of  the  boiler  into  the  upper  end  of  the  central  tube,  which 
is  closed  by  a  suitable  cover.  A  jet  of  steam  directed  downwards, 
plays  upon  the  column  of  fuel,  which  rests  upon  the  raised  centre 
of  the  fire-grate,  and  active  combustion  goes  on  all  round ;  the 
hot  gases  circulate  in  the  vertical  mixing  chambers,  and  the 
flaming  products  of  combustion  are  carried  up  the  winding  passages 
in  the  annular  flue  and  away  to  the  chimney. 
[Piinted,  likf .     Drawing.] 

A.D.  1865,  December  9.--N°  3184. 

WHEELER,  Norman  Willis. — This  invention  relates  to  steam 
boilers,  and  to  apparatus  for  cleaning  the  fluea* 
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The  steam  boiler  described  is  of  the  cylindrical  vertical  class, 
containing  a  circular  furnace  and  ash-pit  surrounded  with  water 
space  at  the  sides  and  beneath.  The  upper  section  of  the  boiler 
is  fitted  with  a  multitubular  arrangement  of  vertical  flue  tubes, 
the  lower  ends  of  which  are  fitted  into  a  tube  plate  which  forms 
the  roof  of  the  furnace,  and  the  upper  ends  are  set  into  a  tube 
plate  which  forms  the  boiler  top.  A  central  circulating  water  tube 
forms  a  communication  between  the  upper  section  of  the  boiler, 
and  the  water  space  below  the  ash-pit,  passing  down  through  the 
centre  of  the  furnace  and  fire-grate.  The  fire-grate  surface  is 
formed  by  a  series  of  segmental  castings,  superposed  radiatinglj 
round  the  central  tube,  resting  on  angle  iron  fixed  roimd  the  tube 
and  the  interior  of  the  furnace.  Level  with  the  top  of  the  fur- 
nace, fitted  at  intervals'  round  the  boiler,  are  several  openings 
strengthened  by  surrounding  frames,  and  made  for  easily  reaching 
every  part  of  the  furnace  roof,  for  the  purpose  of  removing  there- 
from all  matter  deposited  by  the  water  amongst  the  lower  ends  of 
the  tubes. 

The  cleaning  of  the  flue  tubes  is  effected  by  creating  a  strong 
draught  in  one  or  more  tubes  at  a  time,  by  means  of  a  jet  of 
steam,  the  impulsive  force  of  which  when  directed  towards  the 
chimney,  draws  out  of  the  tube  or  tubes  all  soot  which  may  have 
lodged  therein,  the  draught  caused  by  the  steam  being  confined 
to  one  or  two  tubes  by  means  of  a  short  pipe,  which  is  placed 
over  so  as  to  inclose  the  end  or  ends  of  one  or  more  fire-tubes,  the 
jet  pipe  entering  laterally  through  the  side  of  the  short  draught 
pipe  near  to  one  end,  directs  the  steam  and  blows  the  soot  out 
at  the  other. 

[Printed,  1*.    Drawinfrs.] 

A.D.  1865,  December  9.— -N"  3185. 

FAIRLIE,  Robert  Francis. — ^This  invention  relates  to  the 
arrangement  of  locomotive  engines,  and  to  their  steam  boilers. 
It  is  supplementary  to  a  prior  invention,  for  which  Letters  Patent 
were  granted  to  this  inventor,  bearing  date.  May  12,  1864,  No. 
1210.  The  boiler  improvements  relate  to  the  construction  of  the 
fire-box  and  surrounding  shell,  which  is  shaped  to  "  the  form  of 
"  a  bay  or  half  moon,"  thereby  providing  additional  standing 
**oomfor  the  engineer,  without  lateral  extension  of  the  foot  plate ; 
ler  forms  may  be  given  to  the  furnace,  by  dividing  each  side 
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into  suifaces  at  an  angle  to  each  other.  The  ordinary  fire-ban 
are  dispensed  with,  the  furnace  being  surrounded  -with  water  space 
six  inches  broad,  and  the  air  necessary  for  combustion  being 
admitted  through  hollow  stays  or  otherwise.  Hoppers  are  pro- 
vided for  the  introduction  of  the  fuel,  and  arrangements  made  for 
the  combustion  of  petroleum  or  other  inflammable  oil.  The  above 
improvements  constitute  the  first  part  of  the  invention.  The 
second  part  relates  to  the  disposition  of  the  engine  and  boiler,  on 
bogie  frames  calculated  for  light  weight  or  tra£Blc,  yet  "  retaining 
*^  all  the  bite  of  the  wheels  and  driving  power  due  to  the  whole 
*'  weight  of  the  boiler  and  its  accessories,"  and  the  facilities  for 
turning  curves.  One  section  of  the  original  boiler  is  dispensed 
with,  and  is  substituted  by  a  frame  of  suitable  length  attached  to 
the  fire-box,  whereon  are  disposed  the  water  tanks,  and  the  recep- 
tacles for  fuel,  thereby  forming  a  rigid  extension  in  the  rear,  in 
the  position  usually  occupied  by  the  tender.  This  frame  and  the 
end  of  the  locomotive,  are  mounted  on  a  bogie  frame,  and  pro- 
vided with  separate  engine  power,  in  addition  to  the  engine  at  the 
other  end,  as  described  in  the  specification  of  the  former  inven- 
tion. 

[Printed,  8«.   Drawings.] 

A.D.  1866,  December  11.--N*  3191. 

TOWNSEND,  John. — This  invention  relates  to  the  construction 
of  steam  boilers,  and  consists  in  the  use  of  two  or  more  large 
longitudinal  tubes,  which  are  placed  below  the  water  level,  and 
extend  the  whole  length  of  the  boiler.  These  tubes  conmiunicate 
with  each  other  by  means  of  transverse  pipes ;  one  of  the  tubes 
is  open  to  the  steam  space  by  means  of  a  pipe,  which  incliningly 
extends  upwards,  with  open  end,  towards  the  top  of  the  steam 
space.  The  other  tube  supplies  the  steam  through  a  pipe,  which 
inclines  from  the  other  side  upwards  through  the  steam  space,  and 
opens  out  through  the  top  of  the  boiler.  By  this  arrangement  all 
the  steam  generated  in  the  boiler  passes  through  the  tubes,  and 
being  much  hotter  than  the  water,  promotes  its  circulation  and  the 
further  generation  of  steam ;  any  water  which  may  pass  into  the 
tubes  is  vaporized,  priming  effectually  prevented,  and  the  steam 
thoroughly  cleansed  before  being  used  for  such  purposes  as  print- 
ing and  dyeing.  The  invention  is  described  and  illustrated  as 
applied  to  boilers  with  single  and  double  inteci\altv]X\\sM:i^%sA 
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flues,  and  to  cylindrical  boilers  with  brick  furnaces  underneath, 
and  external  side  flues. 
[Printed,  Sd,   Drawing.] 

A.D.  1865,  December  12.— N°  3213. 

STOCKER,  Joseph. — ^This  invention  relates  to  steam  engines^ 
and  consists  in  converting  the  rectilineal  reciprocating  motions  of 
the  piston  rod,  into  direct  rotary  motion,  without  the  intervention 
of  a  crank.  The  inventor  states,  "  In  a  trunk  engine  I  dispose 
the  steam  cylinder  concentric  with  the  shaft,  and  I  fix  or  form 
on  the  shaft  a  solid  cylinder  nearly  fitting  the  internal  diameter 
*'  of  the  trunk,  it  may  be  the  size  of  the  shaft  itself.  In  Uiis 
solid  piece  I  cut  a  kind  of  cam  groove,  which  for  the  one  half 
turn  round  the  solid  cylinder  is  in  the  form  of  a  thread  of  a 
right-hand  screw  or  incline,  while  on  the  other  half  it  is  a  left- 
hand  thread,  of  course  returning  to  the  point  of  departure,  and 
so  forming  an  endless  groove.  The  incline  of  this  groove  on 
the  half  tium  equals  the  length  of  the  stroke  of  the  engine. 
A  projecting  stud  famished  with  a  truck  roller  is  disposed 
*'  inside  the  trunk,  which  roller  is  received  in  the  groove  or  cam, 
so  that  on  reciprocating  motion  being  given  to  the  trunk  by  the 
steam  piston  the  thrust  in  the  one  direction  is  transmitted  by 
the  roller  to  the  solid  cylinder  formed  or  fixed  on  the  shaft 
through  the  intervention  of  the  groove,  which  causes  it  to  rotate 
a  half  revolution,  the  thrust  in  the  opposite  direction  (the  return 
stroke)  taking  effect  in  the  part  of  the  groove  oppositely  inclined 
"  continues  the  rotation  of  the  shaft  in  the  same  direction. 
There  may,  of  course,  be  two  or  more  steam  cylinders  placed  on 
the  same  shaft  which  passes  through  the  trunks  or  hollow  piston 
rods,  and  is  fitted  in  suitable  bearings  for  its  support  and 
**  thrust.  The  valves  and  other  parts  of  the  engines  may  be 
"  worked  from  the  shaft  by  any  of  the  ordinary  arrangements." 
^PrintecU  lOd.     Drawing.] 

A.D.  1865,  December  13.— N«  3218. 

DOERING,  Frbderick  Bernard. — {A  communication  frmn 
Carl  Sachs.) — ^This  inventionrelates  to  steam  machinery  for  boring 
rock  and  other  mineral.  The  steam  cylinder  is  fitted  between  two 
horizontal  shafts,  which  are  fixed  in  a  suitable  irame,  and  fonn 
vde  supports.     One  shaft  is  screw  threaded,  whereby  the  cylinder 
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ifl  moved  forward  as  the  work  progresses.  The  end  of  the  piston 
Tod,  which  passes  out  of  the  front  end  of  the  cylinder,  has  tbe 
dziU  or  other  boring  tool  affixed  to  it.  The  other  end  of  the  pis- 
ton zod,  passing  oat  through  the  back  end  of  the  cylinder,  carries 
a  crossheady  the  ends  of  whidi  slide  in  grooves  formed  in  liie 
inner  sides  of  the  hoidzontal  shafts.  By  means  of  arms  actuated 
by  the  to-and-£ro  movements  of  the  cross  head,  motion  is  given  to 
a  rocking  shafts  whereon  or  to  the  arms,  two  sets  of  tappets  are 
fixed^  one  set'  for  working  the  slide  valve  of  the  steam  cylinder, 
and  the  other  set  for  imparting,  during  the  return  stroke  by  means 
of  a  "pawl  and  ratchet  wheel,  rotary  motion  to  the  piston  rod,  and 
through  it  to  the  drill.  By  means  of  another  pawl  and  ratchet  wheel, 
tiie  machinery  is  moved  forward  according  to  the  rate  of  penetra- 
tion by  iiie  drill.  When  required  to  operate  in  a  fresh  place,  the 
apparatus  is  moved  backwards  by  means  of  a  handle,  and  when 
re-established  is  fixed  by  means  of  shores  against  the  roof  and 
floor  or  sides  of  the  gallery  wherein  the  operation  is  going  on. 
[Printed,  2«.  4d.    Drawings.] 

A.D.  1865,  December  13.— N«  3225. 

GARDNER,  Pbtbb. — {Pravinonal protection  only,) — This  inven- 
tion relates  to  the  construction  of  a  rotary  steam  engine  for  trans- 
mitting power;  it  may  also  be  used  as  a  rotary  pump«  and 
consists  of  a  steam  cylinder,  through  which  the  main  shaft  coor 
centrically  passes,  and  whereon  a  drum  is  so  eccentrically  mounted, 
that  one  part  across  its  periphery  is  brought  into  contact  with  the 
internal  surface  of  the  cylinder.  The  ends  of  the  drum  which 
work  steam-tight  against  the  inside  of  the  cylinder  covers,  are 
made  steam-tight  by  suitable  packing,  and  a  longitudinal  packing 
strip  is  reoessed  in  the  surface  of  the  drum  along  the  line  of  its 
firictional  contact  with  the  cylinder.  As  the  drum  revolves,  the 
edge  of  a  resistant  slide,  longitudinally  disposed  to  slide  on  a 
radial  line  to  and  from  th6  axis,  is  kept  in  contact  with  the  peri" 
phery  of  the  drum.  The  end  of  this  slide  moves  in  radial  grooves 
8unk  into  the  cylinder  cover,  and  it  is  caused  to  radially  diveige 
by  ihe  eccentricity  of  the  drum,  entering  a  narrow  case  or  recesB 
which  radiatingly  extends  through  the  inner  circumference  of  the 
tjyhndrtr,  and  corresponds  in  depth  to  the  width  of  the  slide,  which 
is  packed  along  the  edge  in  contact  with  the  drum.  Steam  is 
T^dmitted  into  ^sbe  receaa  at  the  back  of  \)be  E^dfi^  '^\iv2t:L  ioRW^KK^  '^bI^ 
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latter  convergently  towards  the  axis,  during  the  revolution  of  that 
half  of  the  eccentric  drum  which  is  included  between  its  major 
and  its  minor  radius.  The  steam  induction  port  is  situated  on  one 
side  of  the  slide,  and  the  exhaust  passage  on  the  other,  so  arranged 
that  the  face  of  the  eccentric  drum  whilst  revolving,  shall  dose 
one  part  and  simultaneously  open  the  other. 
[Ftinted,  4dL    No  DrawiiiKS.] 

A.D.  1865,  December  13.— N»  3226. 
BOWEN,  Pryce  William. — {Provisional  protection  only,) — 
This  invention  relating  to  steam  culture,  consists  in  securely 
mounting  upon  the  engine  framing  (which  is  suitably  arranged 
and  frimished  with  a  fore  carriage)  a  vertical  tubular  boiler,  the 
base  of  which  extends  considerably  below  the  framing,  but  is  clear 
of  the  ground.  Upon  that  part  of  the  lower  end  of  the  boiler 
which  depends  below  the  engine  framing,  the  winding  shell  or 
drum  is  fitted,  the  end  of  the  boiler  thereby  constituting  the  ver- 
tical axis  whereon  the  drum  horizontally  revolves,  antifriction 
rollers,  to  facilitate  such  rotary  movement,  being  interposed 
between  the  shell  of  the  boiler  and  the  inner  surface  of  the  wind- 
ing drum,  and  also  between  a  supporting  flange  fixed  round  the 
extreme  lower  end  of  the  boiler,  and  the  lower  edge  of  the  shell 
of  the  drum ;  the  object  of  the  arrangement  being  to  lower  the 
centre  of  gravity,  and  obtain  additional  platform  space.  The 
drum  may  be  suspended  at  its  centre  by  a  pin  or  bolt. 
The  engine  cylinders  may  be  bolted  to  the  boiler. 
PPrintecU  4d,   No  Drawings.] 

A.D.  1866,  December  14.— N«  3235. 

WILSON,  John  Charles. — ^This  invention  relates  to  steam 
boilers,  and  consists  in  more  f&cile  means  of  generating  steam, 
assisted  by  the  mode  employed  for  keeping  up  a  rapid  circulation 
of  water  in  the  boiler.  The  boiler  is  contained  within  an  upright 
cylindrical  shell,  with  central  fire-box,  which  rises  to  a  considerable 
height,  and  is  covered  in  by  an  annular  tube  plate,  the  central 
opening  in  which  communicates  with  the  chimney  flue,  which 
passes  up  through  the  steam  space.  Centrally  disposed  beneath 
the  opening  in  the  tubular  plate,  there  is,  suspended  on  a  rod,  a 
hanging  mass  of  fire-brick,  which  fiUs  the  central  space,  and  oir- 
cumposed  in  the  surrounding  annular  space,  there  is  an  arrange- 
ment  of  bent  water  tubes,  which  hang  down  into  the  Aimace 
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space  firom  the  annular  tube  plate  above,  in  the  form  of  pendent 
loops  or  inverted  syphons.  One  end  of  each  bent  tube  terminates 
level  with  the  tube  plate,  and  the  other  end  rises  through  the  tube 
plate  and  water  space  into  the  steam  space,  terminating  above 
the  water  level.  The  central  fire-brick  mass  divergently  spreads 
the  flaming  gases  amongst  the  pendent  tubes,  through  which 
upward  currents  of  steam  and  water  are  constantly  rising  into  the 
steam  space,  supplied  by  downward  currents  through  the  shortest 
ends  of  the  tubes. 

[Printed,  8<i.    Drawing.] 

A.D.  1865,  December  15.— N«  3247. 

WARRINER,  George. — ^This  invention  relates  to  apparatus  for 
applying  inflammable  fluids  to  steam  boiler  and  other  furnaces,  to 
be  burnt  in  coi^junction  with  carbonaceous  or  other  solid  fuel. 
As  applied  to  the  furnace  of  a  steam  boiler,  a  pipe  connected  with 
the  fluid  reservoir  or  supply,  is  transversely  placed  under  the  dead 
plate  beneath  the  furnace  door.  Into  the  side  of  this  tube  is  fixed 
a  series  of  small  tubes,  at  intervals  corresponding  with  the  inter- 
spaces between  the  fire-bars,  so  that  the  free  ends  of  these  tubes^ 
where  the  inflammable  fluid  bums,  point  upwards  and  direct  their 
flames  against  the  burning  fuel  above.  The  fire-bars  may  be 
made  hollow  and  perforated,  so  as  to  a£Pord  the  means  through 
them  for  introducing  either  the  fluid,  air,  steam,  or  ordinary  in- 
flammable gas  into  the  furnace,  the  ash-pit  in  all  cases  being  com- 
pletely closed. 

Various  plans  are  devised  for  applying  the  invention,  the  object 
to  be  attained  being  a  perfect  command  over  the  fire,  either  to 
hasten  and  intensify  the  heat,  or  retard  the  combustion  of  the 
file],  by  admitting  by  means  of  a  valve,  more  or  less  of  the  in- 
flammable fluid,  mixed  or  not  with  air  or  steam.  In  some  cases  the 
fluid  is  introduced  by  means  of  pipes  disposed  in  the  upper  part 
of  the  furnace  above  the  fuel,  and  the  means  employed  for  closing 
the  ash-pit,  which  takes  the  form  of  an  inverted  conical  frustum 
closed  by  causing  the  lower  end  to  dip  into  a  pool  of  water,  may 
be  dispensed  with. 

[Printed,  lOd.   Drawing.] 

A.D.  1865,  December  18.— N«  3269. 

BROOMAN,  Richard  Archibald. — (A  communication  from 
Mien  Beliemlle,) — ^This  invention  relates  to  \>oWet^  ot  ^y^hs^g<(»^ 
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for  generating  steam,  and  consists  of  three  principal  arrangements 
and  combinations  of  the  tubular  coil  system  of  construction, 
respectively  applicable  as  boilers  for  stationary  engines,  boilers  foot 
locomotive  and  similar  engines,  and  boilers  for  marind  engines* 
These  three  kinds  of  inexplosible  boilers  may  be  employed  for 
all  purposes."  Each  description  of  boiler  consists  of  a  separate 
combined  arrangement  of  tubes,  enclosed  within  brickwork  or 
metal  casing  containing  water  space.  The  tubes,  closely  packed 
in  horizontal  tiers,  are  united  by  short  bends  and  communicating 
pipes ;  they  fill  the  internal  space  of  the  furnace  chambers,  which 
vary  in  form  and  construction  in  accordance  with  the  kind  of  steam 
engine  to  which  they  are  applied.  The  flaming  gaseous  products 
of  combustion  from  the  fire  in  the  lower  part  of  the  furnace  rise 
amongst  the  tubes,  which  are  severally  exposed  to  the  burning^ 
current.  The  arrangements  for  the  feed  water,  establish  a  gene^ 
ral  water  level  in  the  sections  of  the  apparatus,  and  in  the  upper 
section,  the  steam  is  superheated  and  dried  on  its  way  to  the 
steam  chamber,  which  is  superposed  above,  and  famished  with  a 
safety  valve.  The  mode  employed  for  combining  the  tubes, 
admits  of  a  free  circulation  of  water  through  them,  and  provides 
means,  by  the  removal  of  stoppers  or  plugs,  for  cleansing  them 
internally.  The  action  of  direct  currents  is  interrupted  by 
baffle  plates,  which  cause  a  general  distribution  of  the  fire 
draughts.  All  the  parts  and  details  are  described  and  illustrated. 
[Printed,  3^.  8<7.   Drawings.] 

A.D.  1865,  December  19.— N^  3272. 

CARR,  John  Wright. — This  invention  relates  to  producing 
rotary  motion  by  an  apparatus  actuated  by  steam  or  compressed 
air,  gas,  water  or  other  fluid.  Concentrically  within  a  fixed  cylin- 
drical outer  case,  is  mounted  upon  a  central  hollow  shaft  or  axis, 
an  inner  or  piston  cylinder,  which  is  so  much  less  in  diameter 
than  the  interior  of  the  case,  that  an  annular  space  is  formed 
between  them,  the  length  of  the  piston  cyhnder  corresponding 
with  the  interior  length  of  the  case.  The  piston,  which  alstt 
corresponds  in  length  with  the  cyhnder  and  case,  is  fixed  across 
the  periphery  of  the  cyUnder,  so  as  to  divide  the  annular  space, 
and  when  the  cylinder  and  shaft  revolve,  come  into  steam-tight 
factional  contact  with  the  internal  surface  of  the  case.  Two 
steam  stops  or  i^des,  in  length  somewhat  long»  than  the  inner 
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cylinder,  are  fitted  into  recesses  diametr&llj  formed  in  opposite 
sides  of  the  case.  These  slides  by  means  of  cams  or  otherwise, 
are  respectively  in  succession,  as  the  piston  is  carried  round  the 
annular  space,  suddenly  withdrawn  into  the  recesses  to  allow  it  to 
pass,  and  then  again  projected  across  the  space  the  moment  ttfter> 
wards.  There  are  two  ports  or  passages,  one  on  each  side  of  the 
piston,  which  answer  respectively,  according  to  the  direction  of 
motion,  either  for  the  induction  of  the  steam,  which  comes 
through  the  hollow  axis,  or  for  the  exhaust,  which  is  carried  off 
the  same  way  through  a  separate  passage,  when  lateral  apertures 
in  the  shaft  are,  as  it  revolves,  brought  into  coincidence  with  the 
steam  and  exhaust  passages.  The  steam  pressure  abuts  alter- 
nately against  the  slides  in  one  direction,  and  against  the  piston 
whicb  yields  to  it  in  the  other  direction,  whereby  rotation  of  the 
shaft,  whence  the  power  is  given  off,  is  obtained.  Stuffing  boxes 
and  suitable  packings  are  provided. 
[Printed,  l<kf.    Drawing.] 

A.D.  1865,  December  19.— N«  3279. 
JOHNSON,  John  Henry.  —  (A  commuuication  from  David 
Lister,) — (ProvisionAl  protection  onlp,) — ^This  invention  relates  to 
the  packing  of  steam  pistons,  and  consists  in  interposing  between 
the  "  junk  ring  "  and  the  '^  follower,"  an  annular  metal  shelly 
grooved  to  receive  an  expanding  meta]  packing  ring,  contrived  to 
prevent  the  escape  of  steam  at  the  split  joint,  and  to  fit  loosely 
within  the  annular  groove  in  the  shell,  so  as  to  leave  an  annular 
space  between  for  the  expanding  action  of  steam,  admitted  thereto 
through  openings  in  the  shell.  The  steam  gains  access  to  the 
interior  of  the  piston,  alternately  at  each  end  of  the  cylinder, 
through  a  tube  which  is  screwed  through  the  follower  into  the 
junk  ring.  The  steam  is  prevented  blowing  through  the  tube  by 
a  ball  valve  provided  with  two  seats,  between  which  the  steam 
opening  into  the  piston  is  situated,  so  that  the  through  passage 
in  one  or  other  direction  is  always  dosed.  The  valve  is  opened 
alternately  at  the  ends  of  the  cylinder  by  the  pressure  of  the 
incoming  steam,  which  by  pressing  divergently  against  the  interior 
of  the  expansible  ring  **  maintains  a  perfectly  tight  packing." 
EPrinted,  4(2.    No  DrawingsJ 

A.D.  1865,  December  22.— N»  3308. 
CLARK,  William.  —  {A  communication  jVom  Qreor^e  '&«iwd.«i 
JFkUm^  tmd  Thomas  lUch  JZowiond*)— Tbia  *m^eni>iioii^i52^&&i\%^ 
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steam  engines^  "  consists^  firsts  in  making  a  cylinder  for  a  recipro- 
"  eating  steam  engine  with  a  fixed  central  cylinder  trunk  for  the 
"  steam  chest  which  communicates  with  steam  and  vacuum  cham- 
'^  hers,  which  are  made  in  one  or  hoth  of  the  cylinder  heads  as  the 
"  case  may  require,  the  trunk  having  steam  ports  leading  into  the 
cyhnder  and  fitted  with  a  balanced  piston  valve,  which  is 
operated  by  any  of  the  usual  methods,  their  object  being  to 
diminish  the  capacity  of  the  passages  leading  &om  the  steam 
"  ports  to  the  cylinder  to  the  least  possible  space  and  reduce  the 
weight  and  bulk  of  the  engines,  at  the  same  time  providing  the 
engine  with  an  equilibrium  valve ;  and,  secondly,  they  relate  to 
an  adjustable  eccentric,  by  which  an  accurate  and  reliable  cut-off 
and  reversing  motion  for  steam  valves  of  every  description  is 
''  obtained,  which  consists  in  having  a  gear  wheel  of  suitable 
"  dimensions  fixed  on  the  crank  shaft  and  working  into  another 
''  gear  wheel  of  the  same  pitch  and  diameter,  which  is  made  or 
"  secured  on  the  circumference  of  a  cylinder  which  rotates  in 
''  suitable  bearings  and  encloses  a  system  of  gear  wheels,  disc, 
''  and  an  adjustable  wrist  pin  in  such  combination  as  to  enable 
**  the  operator  to  adjust  the  latter  while  the  engine  is  in  motion. 
"  from  the  position  which  would  cause  the  valve  to  follow  the 
farthest  through  any  intermediate  point  of  cutting  off  to  that 
position  which  would  reverse  the  engines,  and  through  the 
''  intermediate  and  extreme  points  of  cutting  off  in  the  reverse 
"  direction." 

[Printed,  U.  lOd,    Drawings.] 

A.D.  1865,  December  23.— N°  3330. 

HOSKOLD,  Henry  Davis,  and  BRxUN,  William  Blanch. 
— ^This  invention  relates  to  double-acting  pumps,  applicable  to 
mining  purposes,  feeding  steam  boilers,  to  fire-engines,  water- 
works, and  similar  uses.  The  inventors  say,  "  Our  pump  consists 
of  a  ram  or  plunger  enclosed  in  a  working  barrel  or  cylinder; 
near  the  centre  of  the  cylinder  there  is  a  partition  dividing  its 
length  into  two  chambers.  In  or  on  this  central  partition  we 
fit  a  suffing  box  and  gland,  through  which  the  ram  works,  or 
instead  of  a  stuffing  box  and  gland,  we  form  a  simple  partition 
or  close  joint.  There  is  an  opening  in  the  side  of  the  barrel 
opposite  the  gland  or  partition,  closed  by  a  door  or  lid,  making 
'*  both  chambers  of  the  barrel  air  aad  "wufcet-^H  mth  regard  to 
^  each  other  and  to  the  external  atnioBp\i<ece.   N^^  ^\}»^'^^i»nL 
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to  a  rod,  which  passes  out  of  the  working  barrel  or  cylinder  at 
one  end  and  is  connected  to  the  motive  power.  The  ram  is  of 
sufficient  length  to  reach  firom  the  far  end  of  one  chamber 
through  the  gland  or  partition  in  the  centre  of  the  working 
barrel  or  cylinder  just  into  the  other  chamber,  so  that  when  set 
in  motion  by  the  motive  power,  the  one  chamber  fills  at  the 
**  same  time  that  the  other  discharges ;  a  continuous  stream  of 
"  water  is  consequently  produced.  By  this  arrangement  with  the 
"  required  number  of  valves,  suction  and  discharge  pipes,  we 
"  obtain  a  double-acting  pump,  or  a  combination  of  two  distinct 
*'  and  separate  acting  pumps  in  one." 
CPrinted,  lOd.    Drawing.] 

A.D.  1865,  December  23.— N«  3333. 

MOORE,  Charles  Woodward. — {A  communication  from  Henry 
Moore,) — (Provisional  protection  only.) — ^This  invention  relates  to 
cocks  or  valves,  which  are  provided  with  an  elastic  seat,  and 
operate  similar  to  an  ordinary  poppet  or  check  valve  and  rotating 
key,  working  an  eccentric  in  its  rotation.  The  pressure  is  behind 
or  on  the  top  of  the  valve,  consequently  it  is  always  tight.  The 
valve  is  opened  by  the  rotation  of  the  eccentric  or  the  key  below 
the  valve,  and  it  is  closed  by  the  fluid  pressure.  It  is  stated  to  be 
self-adjusting,  not  liable  to  wear,  and  is  perfectly  tight  and  durable. 
For  water  heated  by  the  ordinary  arrangement  of  copper  boilers 
in  houses,  or  any  other  arrangement  not  generating  high  pres- 
*'  sure  steam,  these  cocks  or  valves  are  as  good  and  durable  as 
"  with  cold  water.  For  steam  cocks  or  extremely  hot  water  direct 
'^  from  a  high-pressure  boiler,  they  are  made  with  metal  seats  and 
**  ground  in  valves." 

pPrinted,  4d.   No  Drawings.] 

A.D.  1865,  December  26.— N^  3338. 

FISHER,  Joshua. — ^This  invention  is  applicable  to  the  furnaces 
of  steam  boilers ;  also  to  iron,  steel,  retort,  and  other  furnaces. 
It  may  be  readily  applied  to  an  ordinary  marine  boiler  "  by  form- 
"  ing  a  horizontal  platform  at  or  near  where  the  present  platform 
"  of  fire-bars  is  now  placed,  and  also  by  dividing  the  fire  into  two 
or  more  parts  by  means  of  an  air  chamber  or  air  chambers  pas- 
sing from  front  to  back,"  so  as  to  divide  the  fire-bed  into  two 
or  more  sections. 
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The  sections  of  the  furnace  "  consist  simply  of  long  nanow 
*'  chambers^  and  that  with  the  exception  of  those  on  the  flank  on 
''  each  side  of  every  furnace,  or  between  each  pair  of  fumaoes,  or 
'^  within  the  furnaces,  or  both,  there  is  or  are  constructed  an  air 
"  chamber  or  chambers  running  parallel  therewith,  and  having  in 
'*  some  instances  one  or  more  air  openings  through  the  back. 
^'  The  said  air  chambers  may  be  made  the  whole  length  of  the 
furnaces  open  to  the  front  or  back,  or  boi^,  each  ftinttce  cham- 
ber being  provided  with  a  series  of  vertical  grated  openings  on 
''  one  or  both  sides,  the  bottom  of  which  gratings  are  on  or  near 
"  the  line  of  the  bed  of  the  fuel  and  of  about  the  depth  of  the 
"  fuel,  for  the  admission  of  air  for  the  combustion  of  the  fuel, 
and  the  ordinary  furnace  bars  and  ashpit  are,  or  may  be  dis- 
pensed with."  In  some  cases,  in  order  to  ensure  more  perfect 
combustion,  a  number  of  tubes  are  introduced  through  the  wvbA 
spaces  to  form  lateral  openings  for  the  admission  of  air  from  the 
air  chambers  into  the  furnace  in  a  line  above  the  fueL 

The  bars  which  form  the  side  gratings  may  be  constructed 
hollow  for  the  purpose  of  heating  feed  water  for  steam  boilera 
The  constructive  details  and  arrangements  are  varied,  and  modi- 
fications required  to  suit  the  different  kinds  of  furnaces  to  whidi 
the  invention  may  be  applied. 
[Frinted,  Is,  4d.   Drawings.] 

A.D.  1865,  December  27.--N*  3350. 
WHEELER,  Norman  Willis.— This  invention,  relating  to 
"  duplex  steam  engines,"  consists,  1st,  in  the  employment  of  two 
upright  cylinders,  which  actuate  a  right-angled  triangular  vibrating 
beam,  connected  by  links  to  the  two  piston  rods,  which  are  small 
hollow  trunks.  Something  approaching  to  a  parallel  motion  is 
produced  by  the  manner  in  which  the  vibrations  of  the  beam  are 
controlled  by  two  radius  rods  combined  with  the  motion  of  the 
crank,  the  pin  of  which  centres  at  the  right  angle  of  the  beam, 
one  piston  working  half  a  stroke  in  advance  of  the  other.  2, 
relates  to  the  use  of  hollow  piston  rods  or  small  trunks,  wherein 
the  links  which  are  jointed  to  the  acute  angles  of  the  beam  are 
aittached.  3,  consists  in  a  peculiar  construction  of  the  brasses  and 
straps  which  embrace  the  crank  pin.  The  invention  is  more  par- 
tici:darly  apjSlicable  to  marine  purposes,  but  may  serve  in  ordinary 
positions. 

[Fnnted,8d,   JJrawiiig.] 
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A.D.  1865,  December  27.— N»  3351. 

WHEELER,  Norman  Willis.— The  first  part  of  this  "  inven- 
"  tion  relates  to  the  use  of  a  static  column  of  water  comuuini- 
"  catiiig  with  a  reservoir,  or  with  the  sea  if  on  shipboard,  in 
combination  with  suitable  steam  heating  surfiace  and  automatic 
dischaigCj  in  such  a  way  that  it  wiU  distil  pure  water  from  salt, 
or  otherwise  impure  water  without  requiring  attention  or  mani- 
"  pulation,  except  at  long  intervals  of  time." 

The  second  part  '^  relates  to  liberating  and  discharging  whatever 
"  unabsorbed  air  or  gas  exists  in  water  or  other  liquids  which  are 
"  bdng  pumped  or  otherwise  forced  under  pressure,  and  consists 
''  in  so  combining  a  liquid  trap  with  the  discharge  pipe  of  the 
''  force  pump,  or  the  vessel  containing  the  liquid  and  gas,  that  that 
"  part  of  the  gas  as  air  not  intimately  mingled  or  absorbed  by  the 
"  liquid  wiU  be  automatically  set  free." 

The  following  explanation  is  given  in  order  that  the  object  and 
utility  of  the  invention  be  understood.  "  If  we  observe  what 
"  takes  place  when  a  steam  engine  fitted  with  a  surface  condenser 
"  in  the  usual  way  is  set  in  motion,  we  shall  find  that  from  leakage 
''  or  other  causes  there  has  considerable  water  collected  in  the 
condenser,  and  is  thrown  by  the  first  movement  of  the  air 
pump  into  the  hot  well,  and  l^e  feed  pump  receives  for  a  time  a 
^^  full  charge  of  water  at  each  stroke,  but  as  the  feed  pump 
has  usually  and  necessarily  a  much  greater  capacity  than  that 
required  to  barely  supply  the  boiler  when  all  parts  are  tight,  in 
good  (Mrder,  and  in  perfect  adjustment,  it  will  quickly  empty  the 
<^  hot  well  of  its  surplus  water,  and  aft«  having  been  at  work  a 
«<  considerable  time  there  will  not  be  sufficient  water  condensed 
<^  to  fill  the  pump  at  every  stroke,  and  hence  it  will  receive  and 
'^  dischaige  air  as  weU  as  water,  which  air  will  pass  into  the 
**  boiler,  mingle  with  the  steam,  and  pass  with  it  through  the 
<<  mgine  into  the  condenser,  vitiating  the  vacuum."  It  is  in- 
taided  to  replace  the  water  lost  by  leakages  or  otherwise  with 
the  freshly  distilled  water,  and  thus  avoid  the  difficulties  heretofore 
encountered. 

CFriiited,!^.   Drawing.] 

AJD.  1865,  December  28.— N<>  3353. 

BATES,  John,  BROOKES,  Edward,  and  BROOKl.^,  ^\i. 
uwD  WiLLiAM.'^Tbe  first  part  of  t\ua  mven&oxL  t^^^^^  V» 
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metallic  pistons,  and  the  second  part  to  lubricating  apparatus. 
The  piston  packing  consists  of  four  rings,  which  are  divergently 
acted  upon  by  an  under  ring  of  flat  steel.  In  transverse  section 
the  four  rings  are  wedge-shaped,  two,  the  outermost,  "  are  placed 
^'  with  their  square  angles  and  thin  edges  outward  next  the  cylin- 
*'  der,  and  the  other  two  or  inner  rings  are  placed  with  their 
*'  square  angles  and  thin  edges  inwards  next  the  spring  ring." 
A  space  is  left  between  the  inner  rings,  in  order  that  when  pressed 
together  by  tightening  up  the  piston  *cover,  they  may  cause  the 
expansion  of  the  outer  rings,  the  whole  being  kept  in  position  and 
regulated  by  the  expanding  pressure  of  the  innermost  ring  of 
steel.  The  lubricating  cup  is  a  closed  spherical  vessel.  The 
lubricant  is  admitted  through  a  plug  tap  at  the  top.  A  small 
hollow  two-way  regulating  cock  at  the  bottom  admits  steam  to 
the  vessel  above  the  lubricant,  and  permits  its  egress  in  regulated 
quantities  drop  by  drop.  An  index  shows  the  rate  of  consump- 
tion and  the  state  of  the  supply.  The  lubricator  is  fixed  in  the 
usual  way. 

[Printed,  l(k2.    Drawing.] 

A.D.  1865,  December  29.— N°  3369. 

BARCLAY,  Andrew. — ^This  invention  relates  to  steam  boilers, 
and  consists  in  the  introduction  of  suitably  curved  tubes  into  the 
fire-box.  The  upper  ends  of  the  tubes  "  are  fixed  into  the  crown 
^'  of  the  fire-box,  their  lower  ends  being  bent  round  and  fixed 
*^  into  the  sides ;  in  this  way  a  second  communication  or  series  of 
''  commuications  is  effected  between  the  water  situated  in  the 
upper  and  lower  parts  of  the  fire-box ;  at  the  same  time  the 
surface  of  the  tubes  being  exposed  to  the  action  of  the  fire,  a 
"  much  greater  heating  or  absorbing  surface  is  obtained,  firom 
which  immediately  follows  a  proportionate  increase  in  the 
amount  of  steam  generated."  The  tubular  arrangement  may 
be  modified  by  disposing  the  tubes  diagonally,  curving  from. 
the  crown  plate  to  the  sides  of  the  furnace,  which  are  suitably 
formed  to  receive  them.  The  heat  from  the  fire  beneath  esta- 
blishes a  constant  upward  circulating  current  of  water  through 
the  tubes,  which  current  is  supplied  from  the  lower  water  space. 
A  conically  formed  water  chamber  depends  centrally  from  the  top 
of  the  furnace ;  a  water  circulation  is  established  in  this  chambi^ 
bjr  the  use  of  an  inner  cone.    Tke  pioducAA  oi  ooimbustion  pass 
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^m  the  furnace  by  means  of  a  number  of  diverging  passages 
which  lead  through  the  surromnding  water  space  and  boiler  shelly 
and  open  into  an  external  flue  casing  which  circmnvests  the 
boiler  and  opens  to  the  chimney.  Other  modifications  are  illus- 
trated and  described. 
[Printed,  lOd.   Drawing.] 

A.D.  1865,  December  SO.—No  3380. 

BECK,  Richard. — ^This  invention,  relating  to  steam  engines, 
"  consists  in  the  employment  of  a  cylinder  open  at  both  ends, 
*'  and  of  three  pistons,  two  of  which  are  fixed  at  a  suitable  dis- 
tance apart  upon  a  hollow  piston  rod,  which  is  slotted  between 
the  pistons.  The  other  piston  is  placed  betwixt  the  two  former 
pistons,  capable  of  sliding  on  the  hollow  rod,  and  is  fixed 
through  the  slot  or  slots  to  another  piston  rod  which  is  fitted 
to  slide  within  the  hollow  rod.  Steam  is  admitted  betwixt  two  of 
these  pistons  alternately,  by  which  reciprocating  motion  is  given 
to  both  piston  rods  at  the  same  time."  Several  modifications 
are  described,  including  an  arrangement  of  steam  engine  cylinder 
composed  of  three  parts  bolted  end  to  end  together,  the  central 
compartment  being  larger  in  diameter  than  those  forming  the  two 
ends,  which  are  closed  by  covers. 
[Printed,  8<f.  Drawing.] 
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A.D.  1866,  January  l.—N*  5. 

PRIDEAUX,  Thomas. — ^The  object  sought  to  be  obtained  by 
this  invention,  which  relates  to  furnaces,  is  **  not  only  to  ensure 
rapid  and  complete  ignition  and  combustion  of  the  fuel  em- 
ployed, but  also  consumption  of  the  smoke  generated  by  such 
**  combustion."  The  invention  is  described  as  applied  to  a  steam 
boiler,  and  is  generally  applicable  to  furnaces.  The  front  of  the 
furnace  is  built  up  or  enclosed  by  air-tight  doors.  The  atmos- 
phere necessary  to  support  combustion  is  admitted  through  the 
open  ends  of  channels  or  pipes  which  are  formed  in,  or  built  into 
the  side  walls,  and  communicate  with  a  narrow  cavity  or  chamber 
surrounding  the  furnace,  to  which  it  finds  adoa&svoxL  \)at<yQi^  ^ 
number  of  small  coDverging  channels,  which.  m«j  \».  ^ottaR^  Xsrj 
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tuang  perforated  Inicks ;  these  channels  lead  from  tiie  caTity  into 
the  fiimace  above  the  grate  bars,  asid  through  them  the  requinte 
quantity  of  air  passes  from  the  opposite  sides  upon  and  over  tke 
burning  fuel,  supplying  the  elements  of  combustion  thereto,  and 
to  the  smoke  which  is  evolved.  If  necessary  a  fan  may  be  used  to 
hasten  the  air  current  through  the  pipes  or  channels. 
[Printed,  Bd.    Drawing.] 

A.D.  1866,  January  3.— N°  25. 

BLACKBURN,  Bbwickb. — ^This  invention  relating  to  fumacesi, 
has  for  its  object  the  economical  consumption  of  the  fuel  em- 
ployed, and  the  perfect  combustion  of  the  inflammable  gases  and 
smoke  evolved.  The  object  is  effected  by  causing  a  return  of  the 
inflammable  gases  and  smoke,  which  are  directed  into  the  fur- 
nace a  second  time,  and  pass  therein  through  the  fire-bars  and 
incandescent  bed  of  burning  fuel,  the  air  necessary  to  support 
combustion  being  primarily  admitted  through  a  valve  to  the  ash- 
pit. The  invention  is  exhibited  and  described  as  applied  to 
steam  boilers  of  different  construction,  to  which,  fitted  to  a 
curved  part  of  the  exit  flue,  is  an  aspirating  apparatus,  consisting 
of  a  piston  or  movable  diaphragm,  the  reciprocating  action,  of 
which  in  one  direction  of  its  movement,  draws  the  external  air 
into  the  ash-pit  and  furnace,  and  during  its  opposite  direction  of 
motion,  forces  the  return  of  the  gases  and  smoke  through  a  return 
flue,  back  to  the  ash-pit,  the  admission  air  valve  to  which,  is 
alternately  opened  and  closed  by  the  apparatus,  which  is  moimted 
on  a  rocking  shaft  actuated  by  a  crank  arm,  motion  being  com- 
municated from  the  engine  by  means  of  bands  and  pulleys. 
When  two  furnaces  are  employed,  or  when  the  furnace  is  divided 
into  compartments,  suitable  flue  passages  and  valves  are  arranged 
to  be  opened  and  closed  by  turns,  in  order  that  the  mflftTnTni^l^ 
gases  and  smoke  evolved  in  [the  furnace  or  compartment  most 
recently  fed  with  fuel,  shall  pass  continuously  through  the  incan- 
descent fuel  of  the  previously  fed  furnace  or  compartment;  in 
such  cases  the  respiratory  appaoratus  is  dispensed  with. 
[Printed,  10(2.   Drawing.] 

A.D.  1866,  January  4.— N«  29. 

.  HISCOCKS,  J AMES.-^  (Provisional  protet^ion    onfy.)  — This 

j'nveDtion  relatea  to  the  conBtrocdoti  o/E  iuroac«a,  and  the  ooiih 

baatioD  c£  iuel,  and  consists,  acootdxai^^  cni& 
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applied  to  an  ordinary  Comiah  boiltf,  in  constructing  side  by  side 
in  front  of  the  boiler,  two  brick-work  furnaces,  which  by  means 
of  a  flap  valve,  are  made  to  communicate  alternately  with  the 
central  boiler  flue.  The  two  fires  are  fed  by  turns  with  fresh  fuel, 
so  that  one  or  other  of  the  fires  is  giving  ofip  smoke,  whilst  the 
other  is  clear  and  incandescent.  Between  the  two  frimaces  there 
is  a  downward  passage,  through  which  the  smoky  products  from 
the  last  fed  fire  are,  by  means  of  suitable  damper  valves,  directed 
into  the  closed  ash-pit  of  the  other  furnace,  where,  passing  up 
through  the  grate  bars  amongst  the  incandescent  fuel,  they  are 
consiuned,  the  heat  from  both  furnaces  thereby  combining  and 
passing  alternately  from  either  one  or  other  fire  into  the  central 
flue  of  the  boiler.  The  invention  includes  an  arrangement  for 
heating  the  atmosphere  which  supports  combustion,  by  directing 
it  through  a  series  of  heating  chambers  and  tubes  in  connec- 
tion with  the  flue  passages,  a  fan  being  used  to  force  on  the  air 
cui'fe&t. 

[Printed*  4<l.   Xo  Drawings.] 


A.D.  1866,  January  6.— N»  44. 
WINTER,  William.— (Leffer*  Patent  void  for  want  of  Final 
S^^ee^ation,)— This  invention  of  improvements  in  locomotive, 
stationary,'  and  marine  engines,  "  relates  to  the  joints  of  con- 
nectmg  rods,  side  links,  slide  blocks,  or  other  joints  and  mov- 
able connections  of  such  engines,  and  consists  in  applying  one 
"  or  two  conical  bushes  on  and  betwixt  the  crank  pin  or  other 
"  pin  and  the  said  rod,  link,  block,  or  connection,  which  bushes 
'*  are  adjustable  by  set  screws  or  other  suitable  means."  It  is 
stated  that  a  "  saving  is  efTected  in  the  cost  of  fitting  and  in  the 
•*  wear  and  tear." 

[Printed,  4id,   No  Drawings.] 
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A.D.  1866,  January  5.— N»  45. 

NEWTON,  Alfred  Vincent. — {A  communication  from  Joseph 
Ntqfoleon  Bonaparte  Bond  and  WiUiam  "Ritchie,) — "  This  inven- 
"  tion  relates  to  the  employment  of  a  pipe  made  of  brass  or  some 
**  other  material  capable  of  expandiog  under  the  influence  of 
heat,  which  pipe  will,  through  its  expansion,  open  a  commnxn.- 
cation  hetween  the  water  and  steam  space  dL  ^«i  \>cj^«t  \Ki  \3fc 
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•*  supplied  with  water  and  the  top  and  bottom  of  a  water  supply 
**  tank  situated  above  the  boiler,  and  thus  efPect  the  discharge  of 
**  water  from  the  tank  into  the  boiler  when  the  water  in  the 
"  boiler  has  sunk  below  the  mean  water  line.  The  expansible 
**  pipe  is  exposed  to  the  direct  action  of  the  steam,  and  thereby 
''  caused  to  buckle  up  or  to  lengthen,  and  by  this  motion  a  cock 
"  is  opened  and  steam  admitted  to  the  upper  part  of  the  tank, 
"  causing  the  water  contained  therein  to  sink  down  into  the 
"  boiler,  and  when  the  water  rises  above  the  mean  water  line  the 
expansible  pipe  cools  ofP  and  recedes  to  its  original  position, 
and  the  further  supply  of  water  to  the  boiler  is  stopped." 

[Printed,  Qd.    Drawing.] 


A.D.  1866,  January  6.— N°  49. 

BEATTIE,  William  George.  —  This  invention  relating  to 
"  apparatus  for  lubricating  purposes,"  consists  of  an  upright 
cylindrical  or  other  shaped  vessel,  externally  furnished  with  a 
glass  tube  which  communicates  top  and  bottom  with  the  interior, 
so  that  the  level  of  the  lubricant,  as  seen  in  the  glass  shall  indi- 
cate the  quantity  contained  in  the  vessel,  which  is  supported  by  a 
neck,  through  which  is  the  regulating  plug  or  cock.  This  plug 
contains  several  ways  or  passages.  The  lubricant  is  poured  into 
a  cup  which  is  formed  on  the  top  of  the  vessel,  and  communi- 
cates by  a  downward  passage  with  the  admission  opening  in  the 
plug,  which  when  brought  into  coincidence  therewith,  admits  the 
inward  flow  of  the  lubricant,  at  the  same  time  that  a  small  air 
passage,  leading  from  the  interior  of  the  vessel  to  the  plug  is 
opened  for  the  emission  of  air.  When  the  plug  is  turned  to  the 
feeding  or  lubricating  position,  numerous  small  passages  there- 
through are  more  or  less  brought  into  coincidence  on  one  side  of 
the  plug  with  the  feeding  passage  from  the  vessel,  and  on  the 
opposite  side,  with  the  outflow  passage  leading  to  the  machinery 
or  part  to  be  lubricated,  so  that  when  the  plug  of  the  cock  is 
open  to  receive  liquid  into  the  vessel,  the  air  emission  passage  is 
^Iso  open,  and  the  lubricating  outlet  closed ;  and  when  the  pas- 
sage admitting  the  lubricant  is  closed,  the  air  passage  is  also 
closed,  and  the  lubricating  outlet  more  or  less  open.  Modifica- 
tions similar  in  principle  are  described. 
fPiinted,10d.   Drawing.] 
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A.D.  1866,  Januaiy  S.— N»  58. 

PENRICE,  H&KButT  Newton.  —  Tbis  iuTention  rdmtes  to 
Tnachinqy,  ictuated  hj  and  combined  with  power,  for  fonning 
tunnds  and  galleries  in  rocks.    The  operating  pari  of  the  HMk- 
chineiy  consists  of  a  disc  or  circular  firame,  the  hce  of  whidi  is 
famished  with  a  series  of  projecting  tools  or  cutters,  disposed  in 
concentric  circles  or  otherwise.    Those  tools  which  project  beyond 
the  others,  produce  circular  grooves  in  the  hce  of  the  rode, 
whilst  the  shorter  tools  break  up  the  intermediate  parts.    The 
disc  is  fixed  to  the  end  of  the  piston  rod  of  a  main  horiiontal 
cylinder,  which  is  suitably  mounted  on  the  foundation  frame  of 
the  apparatus.    Hie  stroke  of  the  main  piston  is  veiy  short  and 
rapid,  and  by  means  of  a  worm  wheel  and  worm,  the  piston,  rod, 
and  disc,  are  caused  to  partly  rotate  between  each  successive  ad* 
vance  of  the  disc  and  blow  of  the  tools.    Hie  whole  area  of  the 
back  of  the  piston  is  acted  upon  by  the  steam  or  other  pressure 
for  effecting  the  outward  or  working  stroke,  and  for  the  return 
stroke,  by  the  steam  pressure  in  the  small  annular  space  formed 
in  front  of  the  piston  round  the  strong  piston  rod,  which  is  of 
necessity  large  in  diameter.    To  this  space  the  steam  is  always 
admitted.    The  valve  gear  of  the  main  cylinder  is  operated  by  a 
small  inverted  cylinder  and  engine,  fixed  at  the  back  of  the  main 
cylinder.    The  piston  rod  of  the  small  cylinder  also  actuates  the 
step-by-step  and  other  motions  about  the  machine,  the  fore  part 
of  which  is  supported  on  adjustable  sledges,  and  the  hind  part  on 
two  movmg  or  driving  wheels,  which  are  actuated  by  worm 
gearing.    The  axles  of  these  wheels  are  so  placed,  as  to  bring 
their  peripheries  to  bear  incliningly  at  an  angle  of  about  45^ 
against  the  sides  of  the  tunnel.    Another  wheel,  directly  over 
the  space  between  the  two  former  wheels,  is  by  the  aid  of  a  strong 
volute  spring,  pressed  against  the  roof,  whereby  the  biting  power 
of  the  two  moving  wheels  is  considerably  increased.     By  means 
of  an  endless  chain,  furnished  with  a  series  of  rakes  and  scraper^, 
the  broken  stone,  debris,  and  slush,  are  drawn  from  the  front 
towards  the  back  of  the  machine  for  removal. 
[Printed,  1«.  2d.    Drawings.] 

A.D.  1866,  January  10.— N«  80. 

WILSON,  Edward  Brown. — (Provisional  protection  only)^ — 
This  mvenHon,  relating  to  furnaces  appUcaVAe  to  «kt«dscL\^^'»%) 
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puddling  iron,  heating  and  other  purposes,  consists  in  the  use  of 
a  metal  plate,  to  fonn  the  bottom  of  the  furnace  and  support  the 
bed  of  burning  fuel :  a  short  distance  beneath  this  plate  there  is 
another,  the  two  plates  being  united  at  the  sides  so  as  to  form  a 
shallow  duct  or  passage,  through  which,  passing  between  the 
plates  from  back  to  front,  the  atmosphere  is  admitted,  passing 
vpwards  into  a  chamber,  and  thence  through  a  perforated  plate  of 
metal  or  slab  of  fire-brick,  the  air  current  is  directed  into  the  front 
of  the  bed  of  incandescent  fuel,  a  suitable  inclination  being  given 
to  the  plates  and  parts,  to  ensure  the  gradual  shifting  and  re^ 
moval  of  the  ash.  The  fuel  is  fed  at  the  top  of  the  fmmace 
through  an  air-tight  door,  and  in  the  case  of  boilers,  the  passage 
between  the  plates  is  sometimes  closed  and  made  to  communicate 
with  the  water  space ;  in  some  arrangements,  an  air  passage  is 
formed  oyer  thefiimaoe,  or  round  the  foot  of  the  chinmey.  Other 
devices  in  connection  with  the  invention  are  resorted  to. 

[Printed,  4dL   No  Drawings.] 

A.D.  1866,  January  12.— N<»  102.    (*  *) 

WALSH,  William  John. — *'  Improvements  in  cocks,  tiqp6» 
**  and  valves.** 

At  one  end  of  a  grooved  or  triangular  spindle  is  a  knob  to 
which  pressure  is  applied  to  open  the  tap.  This  spindle  is  fitted 
in  a  barrel,  having  a  valve  at  its  upper  and  lower  ends.  Between 
these  valves  is  i^e  i^iertnre  for  the  outflow  pipe.  To  the  bottom 
of  the  spindle  is  fitted  a  smaU  valve  whidi  is  opened  by  pressing 
on  the  above-mentioned  knob.  When  this  smaU  valve  is  opened^ 
the  fluid  flows  along  the  sides  or  the  grooves  in  the  spindle  to  the 
upper  side  of  the  valve  at  the  top  of  the  barrel,  which  being 
thereby  pressed  down,  opens  the  lower  valve  and  thus  permits  of 
the  escape  of  the  fluid.  When  pressure  is  removed  from  the 
knob,  the  flow  of  the  fluid  is  checked. 

•  [Prhited^Sd.   Drawing.] 

A.D.  1866,  Januaiy  la— N»  115. 

WHEELER,  Norman  Willis.  —  This  is  an  invention  of 
apparatus  for  condensing  steam  and  other  vapours  and  for 
refrigerating  fluids,"  which  consists  1st.  **  in  the  directing  of 
the  lefrigerating  fluids  into  refrigerating  vessels  through  pas- 

'*  sMgBB  90  com tructed  and  bo  xdttted  to  the  other  parts  as  to 
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devdope  and  maintain  centrifugal  force,  tending  to  throw  the 
densest  particles  continually  against  the  heated  surfaces  and  to 
spread  out  the  cooling  fluid  in  a  thin  sheet  actively  circulating 
thereon,  having  the  central  space  comparatively  empty.'' 
2nd.  "  The  so  directing  of  the  vn^or  or  other  fluid  to  he  cooled 
into  condensing  or  refrigerating  vessels  through  passages  so 
constructed  and  so  related  to  the  other  parts  that  the  heated 
fluid  will  not  impinge  primarily  against  the  principal  refri- 
gerating surface,  but  will  impinge  upon  other  enclosing  surlkeet 
in  such  a  way  as  to  develope  and  maintain  centrifugal  fSorce, 
tending  to  throw  the  densest  particles,  water,  oil,  etc.,  away 
'*  from  the  cooling  surfaces,  and  cause  the  lightest,  hottest  Cf 
'^  most  volatile  particles  to  be  all  the  time  presented  to  the  oool 
"  suifooe." 

3rd.  '^  consists  in  preventing  the  filling  of  the  interior  of  such 
**  refrigerating  vessds  with  liquid  by  the  forcing  in  of  air  or 
"  other  permanent  gas." 

The  apparatus  consists  of  a  series  of  closed  vertical  cylinders 
of  thin  sheet  metal,  so  enclosed  by  other  cylinders,  as  to  form  a 
series  of  narrow  annular  spaces.  The  vapour  or  fluid  to  be 
condensed  or  refrigerated,  circulates  or  flows  rowid  these  annular 
spaces,  and  the  cooling  or  circulating  water,  forced  by  suitable 
pumps  up  a  vertical  pipe  in  each  cylinder,  is  projected  from 
eorved  radiating  lateral  channels  at  the  top,  in  such  a  way  against 
the  internal  surface  of  the  thin  metal  cylinders,  as  to  cause  it 
while  descending  therein,  to  impinge  against  the  metallic  surAwe;, 
and  maintain  the  circumfluent  motion  imparted  to  it  by  the  foiee 
with  whidi  it  leaves  the  several  outlets. 
CPrinted,  8(f .   Drawing^.] 

A.D.  1866,  January  15.— N°  127.    (*  *) 
COMFIELD,  Thomas,  the  younger. — (Frwisionalproteetitmwet 
oMometL) — "  Stopping  and  preventing  slip  from  wet  rails  of  looo- 
^  motivea  and  railway  trains,  and  stopping  carriages  gencraDj, 
^  and  equalising  force  without  fly  wheels.'' 

By  an  '^  arrangement  of  valves  "  in  connection  with  the  **  cylin- 
^  dm  of  locomotives,"  and  (what  is  named)  ''  the  momentum 
^*  steam  diest,"  the  pistons  ''  reverse  the  nature  and  effect  of  their 
**  action  without  reversing  tiie  direction  of  their  motion  "  tbii 
reversed  action  is  maintained  *'  at  the  expense  "  of  the  momes!-^ 
turn  of  Hbe  engine  "  and  its  load  brings  t\i^  «iKm&  \j(^  ^  ^^»XL^^afic^^ 
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By  an  arrangement  in  the  permanent  way  and  of  a  galvanic 

current  the  inventor  prevents  "  the  slipping  of  those  wheels 
upon  whose  revolution  the  action  of  the  retarding  piston 
depends."  "  This  reversed  action  "  causes  "  the  steam  re- 
ceived  from   boiler"  to  be  "returned  thereto  through   the 

"  momentum  steam  chest." 

By  an  '^  arrangement   of  conducting  pipes  containing  water 

"  connected  with  a  double-acting  cylinder,  and  having  taps  "  the 

train  may  be  stopped. 

By  an  "  arrangement  of  vulcanized  india-rubber,  an  absobent 

*'  material,  means  for  drying  same,  and  heated  air,"  the  inventor 

prevents  the  slip  which  occurs  from  wet  rails. 

By  having  '*  an  equalizing  cylinder  acting  substantially  as  the 
driving  cylinder  herein  described,  and  whose  power  of  equal- 
izing speed  exceeds  the  extremes  of  the  variations  to  be 
equalized"    the    inventor  dispenses    "with  the  use    of   fly 

«  wheels." 

[Printed,  4d.    No  Drawings.] 

A.D.  1866,  January  15.— N«  139. 

MORIARTY,  CoRNBLius. — This  invention  relating  to  brushes 
for  cleaning  the  tubes  of  steam  boilers,  is  supplementary  to  a 
prior  invention  by  this  patentee,  for  which  Letters  Patent,  bearing 
date  June  SOth,  1856,  No.  1534,  were  granted  to  him,  and  which 
consists  in  placing  the  bristles  or  fine  wire,  or  material  of  which 
the  brushing  part  of  the  instrument  is   composed,  transversely 
between  two  metallic  strips  or  bands,  so  that  they  project  a  uni- 
form distance  on  each  side ;  when  the  bands  are  twisted  together 
they  close  upon  the  material  and  so  form  a  helical  or  spiral  brush. 
The  object  of  the  present  invention   is   the  more   perfectly 
securing  the  bristles  or  material  between  the  bands  or  foundation, 
and  for  this  purpose  two  or  more  metal  wires  are  substituted  for 
each  band,  and  interposed  on  each  side  between  these  wires  and 
the  bristles,  is  a  thin  band  or  tape  of  india-rubber  or  other  similar 
elastic  substance,  which  when  compressed  by  the  twisting  of  the 
wires,  is  so  pressed  upon  and  squeezed  amongst  the  bristles  or 
rial,  that  no  loosening  takes  place  when  the  brush  is  worked 
TO  in  the  tube.    The  ends  of  the  body  wires  are  firmly 
A  suitable  caps  before  the  twisting  process  is  performed. 
id,8d.   Dmwing.] 
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A.D.  1866,  January  16.— N<»  148. 

CHERRY,  Richard,  CROSSLEY,  Edwin,  and  BOWER, 
William. — ^The  object  of  this  invention  which  relates  to  the 
constraction  of  steam  boilers  and  similar  vessels,  consists  in  so 
arranging  the  longitudinal  and  transverse  jointing  of  the  plates, 
that  the  ordinary  continuous  line  of  joints  in  either  one  or  other 
direction  is  broken  at  each  plate.  To  e£Pect  this,  a  portion  of  two 
of  the  diagonally  opposite  comers  of  each  plate  is  removed,  which 
raises  each  end  joint  a  step  above  the  preceding,  and  breaks  the 
longitudinal  joints  in  the  same  manner.  The  comers  which  are 
removed,  may  be  taken  off  either  straight  at  an  angle  of  about 
45°,  or  curved  to  the  arc  of  a  circle ;  if  the  latter  form  be  adopted, 
the  curve  at  one  comer  must  be  convex,  to  correspond  with  a 
concave  curve  at  the  corner  diagonally  opposite.  When  rivetted 
together,  each  plate  forms  an  irregular  hexangular  section  of  the 
superficial  area  of  the  boiler  shell.  The  invention  is  also  applicable 
to  the  construction  of  iron  plated  ships. 
[Printed,  lOd.    Drawing.] 

A.D.  1866,  January  17— N<»  163. 

NORTON,  James  Lbr,  and  BCNGER,  Frederic  Ludgvicus 
Henri  William.  —  (Provisional  protection  only.) — This  is  an 
invention  of  apparatus  for  discharging  the  water  of  condensed 
steam.  The  form  of  the  vessel  which  receives  the  water  is  not 
important,  but  those  which  are  spherical  and  made  in  two  halves 
are  preferred.  Opening  into  the  upper  half  there  is  an  inlet 
passage,  the  other  end  of  which  communicates  with  the  steam 
chamber  or  apparatus  wherein  the  steam  is  employed.  A  vertical 
rod  is  passed  into  the  spherical  vessel  through  a  stuffing  box  at 
the  top,  and  descends  therein  to  a  depth  which  can  by  suitable 
means  be  regulated.  Suspended  to  the  lower  end  of  the  rod 
within  the  spherical  vessel,  there  is  a  cylindrical  vessel  filled  with 
water,  the  top  and  bottom  of  which  are  made  of  concentrically 
corrugated  flexible  sheet  metal.  The  lower  end  of  the  rod  is 
attached  to  the  centre  of  the  flexible  top,  and  the  upper  end  of 
the  spindle  of  a  valve  which  closes  an  outflow  pipe  at  bottom,  is 
attached  to  the  eentre  of  the  flexible  bottom,  and  so  long  as  the 
cylindrical  vessel  is  surrounded  by  steam,  the  volume  of  the  water 
therein  is  expanded,  and  the  outflow  v^lvQ  \m^!VN  isgcl^asi^  ^<»i^\ 
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but  as  the  water  of  the  condensed  steam  accumulates  in  the 
spherical  vessel,  the  water  in  the  cylindrical  vessel  is  cooled,  and 
oonsequently  so  much  lessened  in  volume  as  to  cause  the  raising 
of  the  outflow  valve  and  permit  the  escape  of  the  water.  The 
Specification  of  a  Patent,  granted  to  Frederic  Ludovicus  H^ui 
William  Biinger,  bearing  date^  October  27th,  1862,  No.  2890,  is 
raAxred  to. 

[Printed,  4c2.    No  Drawings.] 

A.D.  1866,  January  18.— -N*  166. 

ADAMSON,  Daniel. — ^This  invention  relates  to  vertical  steam 
boilers,  and  to  a  mode  of  combining  two  or  more  such  boilers  for 
marine  and  other  purposes.  Each  boiler  contains  a  furnace  and 
ash-pit  within  a  cylindrical  shell.  The  upper  part  contains  a 
group  of  vertical  tubes,  which  pass  up  from  the  top  <^  the  furnace 
through  the  water  and  steam  spaces  to  the  top  of  the  boiler, 
which  constitutes  the  upper  tube  plate,  the  lower  ends  of  the  tubes 
being  set  into  the  roof  of  the  furnace,  which  forms  the  lower  tube 
plate.  Several  modifications  are  shown  and  described.  Some  of 
the  vertical  shells  are  of  large  diameter,  and  contain  four  furnaces 
each  distinct  from  the  others,  with  separate  fire-doors.  Others 
contain  a  single  furnace,  diametrally  bisected  by  a  narrow  water 
space.  Two  or  more  boilers  are  combined  and  surmounted  by  a 
combustion  chamber,  which  receives  the  products  of  combustion 
from  the  tubes  of  all  the  sections,  whence  they  are  discharged  into 
one  chimney.  To  prevent  corrosion  of  the  tubes  in  the  steam 
space,  the  upper  ends  of  the  tubes  are  coated  with  an  enamel  of 
f^MBB  or  other  vitreous  substance.  Horizontal  baffle  plates  are 
used  in  each  section  to  prevent  the  displacement  of  the  water.  A 
perforated  annular  tube  is  employed  in  each  to  distribute  the  ^aed 
walier,  and  perforated  annular  blow-off  tubes  are  furnished  with 
V-iroiighs  to  collect  deposited  matter.  One  steam  dome  is  com- 
mon to  all  the  boilers  in  a  combination,  and  by  means  of  stop 
oodcfl  a|id  dampers,  the  working  of  any  one  boiler  in  a  series 
may  be  discontinued  for  the  purpose  of  cleaning  or  r^airs. 
OPrinted,  Is.  4d,   Drawings.] 

A.D.  1866,  January  18.— N«  167. 
[WORTH,  Henry.  —  (ProriwofMi/  proteetioH  cmfy.)— This 
tion  relates  to  a  mode  of  lobricatiiig  those  Motiomd  suxfRoes 
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of  rteam  engines  which  are  subject  to  the  pressure  of  the  steam, 
and  consists,  bj  means  of  a  gradual  accumulation  of  the  water  of 
oraidensed  steMn  within  the  vessel  which  contains  tiie  lubricant 
and  upon  the  surface  of  which  water  the  lubricant  natarallj  floats, 
in  causing  iht  lubricant  to  oTeiflow  in  regulated  quantities  into 
the  pipes  or  channels  through  miiich  it  is  supplied  to  the  surlsoes. 
When  employed  to  lubricate  the  steam  cylinder  and  other  parts 
of  an  engine,  the  lubricating  vessd  is  attached  to  the  cylinder 
ooTer,  and  surmounted  by  a  small  condensing  chamber.  **  From 
''  the  interior  of  the  cylinder,  through  the  cover,  a  tube  extends 
upwards  through  the  large  vessel  and  terminates  in  the  con- 
densing vessel,  the  lower  end  of  this  tube  being  branched  out 
and  placed  in  close  proximity  to  the  part  to  be  lubricated  (say 
the  piston  rod)  and  this  tube  is  enclosed  in  another  tube  or 
shidd  and  the  space  between  is  filled  with  any  non-conducting 
''  material  so  as  to  prevent  the  passage  of  the  steam  up  the  inner 
''  tube,  heating  the  lubricant  too  much,  thus  the  steam  passes 
**'  at  every  stroke  up  the  tube  into  the  condensing  vessel,  on  the 
"  sides  of  which  the  water  accimiulates,  and  as  it  falls  into  the 
''  lubricant  tt  raises  it  constantly  and  gradually,  so  that  it  is 
''  intermittently  but  continually  overflowing  by  drops  into  the 
"  lubricant  supply  tube,  whence  at  each  stroke  the  pressure  of 
*'  steam  forces  it  on  to  the  part  to  be  lubricated." 
[Printed,  4(1.   No  DrawingB.] 

A.D.  1866,  January  18.— N»  168. 

SPENCER,  George.— This  invention  relates  to  cylindrical  and 
other  formed  blocks  of  india-rubber  suitable  for  buffers,  draw, 
and  bearing  springs,  to  act  alone  or  in  combination  with  steel 
springs  for  railway  engines,  trucks,  and  carriages,  or  as  body 
springs,  and  springs  for  other  purposes.    It  consists : — 

1st.  In  the  use  of  cup  plates  for  confining  the  lateral  expansion 
of  cylindrical  blocks  of  vulcanized  india-rubber  prepared  for  use 
as  springs,  such  cup  plates  having  concentric  annular  projections 
which  fit  into  corresponding  annular  recesses  moulded  in  the  cylin- 
drical block  spring ;  also  for  the  same  purpose,  and  to  limit  the 
amoimt  of  elastic  action,  recesses  are  formed  round  the  cylindrical 
block  to  receive  metallic  rings.  When  cup  plates  and  a  series  of 
blocks  are  employed  to  form  a  spring,  metal  plates  are  placed  at 
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the  ends.  The  blocks  may  be  made  solid,  or  with  a  central  hole 
to  receive  a  rod  or  spindle.    Other  plans  are  devised. 

2nd.  Consists  in  the  use  of  metal  wires  embedded  in  sudi 
cylindrical  block  springs  in  combination  with  the  mode  of  confining 
the  lateral  expansion  and  of  limiting  the  extent  of  action. 

drd.  Combining  such  confining  rings  as  are  described  in  Cole- 
man's patent,  dated  June  28,  1852,  No.  14,193,  with  the  use  of 
metal  wires  embedded  in  cylindrical  india-rubber  block  springs  to 
increase  their  resisting  power,  as  described  by  S.  Moulton  in  the 
specification  of  his  patent,  dated  January  10, 1861,  No.  62. 

George  Attock's  patent,  dated  August  31,  1863,  No.  2145,  is 
referred  to. 

[Printed,  lOd.    Drawing.] 

A.D.  1866,  January  19.— N°  175.    (*  *) 

SHEKLETON,  James,  and  GIBSON,  John  William.— 
"  Improvements  in  pumping  engines  for  feeding  and  forcing 
"  fluids." 

This  invention  consists  of  a  cylinder  in  which  a  piston  is 
fitted  to  move  freely ;  this  piston  is  constructed  with  a  propor- 
tionately large  piston  rod  on  one  side  (passing  through  a  stuffing 
box  or  collar  in  the  cylinder  cover),  so  that  there  is  a  difference  of 
area  on  opposite  sides  of  the  piston,  and  if  an  equal  pressure  per 
unit  of  area  be  applied  simultaneously  on  each  side,  the  piston 
will  move  in  the  direction  of  the  side  to  which  the  rod  is  attached. 
To  obtain  reciprocating  motion  the  piston  or  rod  may  be  weighted 
or  it  may  be  attached  to  a  spring  or  fly  wheel ;  or  when  steam  is 
used  in  forcing  by  a  vacuum,  which  can  be  formed  by  surrounding 
the  cylinder  with  an  outer  casing  fiilled  with  a  circulating  fluid 
of  low  temperature,  or  by  pumping  through  this  casing  the  fluid  to 
be  forced.  The  reciprocating  motion  may  be  regulated  by  a  valve 
or  cock  worked  off  by  the  piston  rod,  and  the  length  of  the  stroke 
varied  at  pleasure,  and  the  fluid  being  raised  or  forced  is  drawn 
in  and  expelled  through  ordinary  inlet  and  outlet  valves. 
[Printed,  lOd.    Drawing.] 

A.D.  1866,  January  19.— N«  177. 

CLARK,  B,iCHAB,B.-—(Provisionalprot€ctiononly.) — This  invention 
relates  to  the  use  of  coal  gas  combined  with  a  forced  supply  of 
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atmospheric  air  as  a  heating  medium  for  generating  steam  in  the 
bodies  of  locomotive  and  other  steam  engines.  The  inventor 
says,  "  In  the  heating  of  steam  boilers  I  use  ordinary  coal  gas, 
*^  which  may  be  contained  in  a  suitable  receptacle  in  the  tender  of 
a  locomotive  engine  or  other  convenient  position  to  the  boiler 
to  be  acted  upon.  Between  the  gasometer  and  gas  burner  I 
introduce,  by  means  of  a  supply  pipe  and  pump,  atmospheric 
air,  the  supply  of  which  must  be  regulated  by  the  pressure  of 
"  gas  and  the  quantity  of  heating  surface  to  be  acted  upon  by 
'*  such  forced  supply  of  air  acting  in  the  nature  or  manner  of  a 
"  blast  furnace." 

[Printed.  4cl.    No  Drawings.] 

A.D.  1866,  January  20.— N«  194. 

HALL,  William  King. — ^This  invention,  relating  to  the  con- 
struction of  steam  boilers,  consists  in  the  employment  of  inverted 
conical  water  tubes,  vertically  disposed  within  the  furnace.  The 
upper  ends  of  these  tubes  are  secured  to  the  roof  of  the  furnace ; 
they  diminish  in  diameter  towards  the  fire-bed,  and  then  assume 
a  uniform  size,  passing  to  below  the  grate  bars  into  the  ash-pit, 
where  they  are  secured  to  the  inner  casing,  between  which  and 
the  outer  shell  there  is  a  surrounding  water  space.  Within  each 
tube,  which  forms  a  direct  vertical  communication  between  the 
lowest  and  uppermost  water  space,  there  is  a  constantly  ascending 
current  when  the  boiler  is  at  work.  The  flaming  products  of 
combustion,  which  rise  from  the  fire  and  play  amongst  the  tubes, 
are  afterwards  gathered  into  a  flue,  which  passes  in  an  inclined 
direction  through  the  steam  space  to  the  uptake  and  chimney. 
Those  portions  of  the  tubes  which  pass  through  the  fire-bed  are 
protected  by  fire-brick ;  the  upper  part  of  the  boiler  shell  which 
covers  the  steam  space  is  supported  by  forked  vertical  stays,  and 
horizontal  stays  are  introduced  where  required.  The  form  of  the 
boiler  may  be  varied. 
[Printed,  lOd.    Drawings.] 

A.D.  1866,  January  22.— N»  197. 

ALLEN,  Samuel  Finton.— This  invention  of  "feed  water 
''  heaters  for  locomotives  "  "  relates  to  the  employment  of  a  portion 
"  of  the  exhaust  steam  for  the  purpose  of  transmitting  heat 
"  therefrom  to  the  feed  water  for  ttieboilw,  wi^  f:»rk^v^\A  \sl  Vi 
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constmctiiig  and  airangmg  a  tabular  or  otheir  suitable  beater 
with,  pipes^  connectioiis,  stop  valves^  and  other  attachments, 
thai  a  portion  of  the  steam  shall  be  interrupted  in  its  course 
through  eadi  of  tiie  exhaust  pipes  by  a  lip  or  projection  extend- 
ing inward  at  an  oblique  angle,  and  steam  shall  be  thereby 
diverted  into  additional  pipes  capaUe  of  being  removed  at  will 
by  disconnecting  a  suitable  yoke,  and  the  steam  shall  be  led 
through  these  additional  pipes  into  a  oonmion  pipe  leading  to 
the  heat»  and  controlled  by  an  adjustable  valve,  so  as  to  heat 
'*  the  feed  water,  and  avoid  either  seriously  obstructing  the  escape 
"  of  the  exhaust  steam  or  discharging  an  excess  of  steam  through 
"  the  heater." 

[Printed,  8d.    Drawing.] 

A.D.  1866,  Januaiy  23.— N»  214. 

GEDGE,  William  Edward. — (A  communicaium  from  horns 
¥rangois  D^sM  Dufour,)—(Protn8umal  protection  only.) — ^Tliis 
invention  relates  to  a  steam  generator  for  steam  engines;  tiie 
advantages  sought  being  economy  of  fuel  and  security  from 
the  dangers  of  explosion.  An  envelope  of  bricks  or  fire-day 
surrounds  the  boiler,  which  is  placed  vertically  on  an  ordi- 
nary fire-place.  The  heat  of  the  fire-place  acts  first  on  the 
"  bottom  of  the  said  boiler,  then  passes  around  it  in  a  space 
"  left  between  it  and  the  brick  or  fire-clay  envelope,  and 
^  returns  above  in  a  chamber,  firom  whence  it  descends  ver^ 
'*  tically  in  the  centre  of  the  boiler  by  a  large  tube  which  leads 
''  to  another  lower  chamber.  The  caloric  and  the  smoke  after 
"  diffusing  themselves  in  this  chamber  escape  by  a  somewhat 
considerable  quantity  of  vertical  tubes  which  lead  from  tiiis 
chamber  to  a  conduit  placed  at  the  upper  part  of  the  boikr, 
"  which  carries  the  smoke  into  the  chimney.  In  addition  to 
"  the  principal  arrangement  above  described  the  water-feeding 
'^  cistern  is  made  to  pass  in  the  conduit  above  mentioned,  whidi 
"  further  utilizes  the  caloric  that  it  may  contun.  The  waste 
"  steam  is  also  used  to  heat  the  feed  water  by  causing  it  to  pass 
^*  into  a  worm  placed  in  the  feeding  cistern,  which  further 
*'  receives  the  products  of  ^e  condensation  which  takes  place  iii 
**  this  journey.  Lastly,  on  the  top  of  the  boiler  are  placed  two 
^  safety  valves  opening  in  two  pipes,  which  preserve  them  firom 
**  all  contact  and  secure  their  prq;>er  working." 
[Prtut6d,4d.  If o  Drawiags.] 
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A.D.  1866,  January  23.— N»  218. 

PRIDEAUX,  Thomas. — ^This  invention,  relating  to  the  heating 
of  feed  water  for  steam  boilers,  and  for  other  purposes,  consists  in 
the  use  of  a  closed  chamber  or  vessel,  into  which  the  exhaust  or 
waste  steam  from  a  high-pressure  engine,  from  a  steam  hammer 
or  oih&t  machine  is  conducted,  or,  the  chamber  may  be  interposed 
in  the  passage  between  a  condensing  engine  and  the  condenser. 
Within  the  chamber  is  disposed  a  coil  or  series  of  tubes,  through 
which  the  feed  water  is  made  to  pass.  The  tubes  are  heated  by 
the  steam  which  is  passing  through  the  chamber,  and  by  conduc- 
tion the  water  obtains  and  carries  ofp  the  heat  which  is  constantly 
passing  through  the  metal  of  which  the  tubes  are  composed.  The 
chamber  is  furnished  with  suitable  outlets,  so  that  no  obstruction 
is  offered  to  the  passing  steam.  When  convenient,  it  is  proposed 
to  place  the  heating  apparatus  upon  the  boiler. 
[Printed.  lOd.    Drawing.] 

A.D.  1866,  January  23.— N°  226. 

HOWARD,  Jambs,  and  BOUSFIELD,  Edward  Tsnnsy. — 
Hub  invention  relates  to  the  consiaruction  of  water  tube  steam 
generators,  whereby  (it  is  stated)  tight  joints,  great  structural 
strength,  extended  heating  surface,  and  protection  to  the  upper 
part  of  the  tubes,  is  ensured  at  a  comparatively  small  cost.  The 
generator  consists  of  sections,  formed  respectively  of  a  series  of 
tubes,  and  the  requisite  number  of  these  sections  are  combined  to 
serve  the  requirements  of  the  engine,  which  the  generator  is 
intended  to  supply  with  steam.  **  Each  section  is  formed  with  a 
"  row  of  parallel  tubes  connected  at  top  and  bottom  with  trans- 
"  verse  tubes,  which  are  formed  with  sockets  to  receive  the  ends 
of  the  .parallel  tubes,  and  connected  to  each  transverse  tube  at 
right  angles  thereto  or  cast  therewith  is  a  short  tube  flanged  at 
its  ends,  by  which  means  the  sections  are  coupled  up  at  top 
and  bottom.  The  sections  thus  formed  are  placed  in  a  heating 
^  chamber,  into  which  the  flame  and  heated  gases  flow  from  the 
fire-place  over  the  furnace  bridge,  and  they  are  set  up  vertically 
and  transversely  of  the  chamber.  The  vertical  tubes  are  con- 
nected to  i^eir  transverse  horizontal  tubes  by  means  of  screw 
coupling  rods,  which  pass  through  the  latter  and  down  the 
centre  of  the  vertical  tubes,  and  are  BecxueOi  'Vj^  xwXa  ^X»  ^€\t 
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extremities ;  and  to  allow  for  the  unequal  contraction  and 
expansion  of  the  different  parts  the  vertical  tubes  bed  upon 
"  vulcanized  india-rubber  rings  inserted  in  the  sockets  of  the 
''  transverse  pipes.  In  coupling  together  the  sections  the  short 
"  flanged  tubes  before  mentioned  form  longitudinal  tubes^  and  it 
"  is  from  one  or  other  of  the  lower  of  these  tubes  that  water  is 
"  supplied  to  the  boiler,  while  from  one  or  other  of  the  upper 
"  tubes  the  steam  is  taken  ofP.  To  prevent  the  burning  of  the 
"  upper  parts  of  the  sections  which  form  the  steam  space  and  super- 
**  heater  these  parts  are  protected  from  the  run  of  the  flame  above 
"  the  water  line  by  a  series  of  screens  or  other  means,  but  which 
*'  will  allow  the  heated  gases  to  circulate  to  the  desired  extent 
"  around  the  upper  part  of  the  sections  for  the  purpose  of  super- 
"  heating  the  steam.'* 
[Printed,  IQd,    Drawing.] 

A.D.  1866,  January  23.— N«  228. 

SILVESTER,  Mark. — This  invention  relates  to  a  ''compound 
"  for  removing  and  preventing  incrustation  in  steam  boilers." 
The  approximate  quantities  of  the  ingredients  compounded  con- 
sist of,  4  parts  by  weight  of  charcoal  or  carbon  in  powder,  2  parts 
by  weight  of  carbonate  of  potash,  8  parts  by  weight  of  carbonate 
of  soda,  and  1  part  by  weight  of  muriate  of  ammonia.  When 
mixed  together  they  may  be  formed  into  cakes,  or  used  in  the 
powdered  state.  The  compound  is  mixed  in  suitable  quantities 
with  the  feed  water,  and,  it  is  stated,  will  cause  the  breaking  up 
of  incrustation  already  formed,  and  prevent  the  cohesion  of 
new  deposit,  which  may  be  blown  out  of  the  boiler  in  a  state 
•  of  mud. 

[Printed,  4d.    No  Drawings.] 

A.D.  1866,  January  26.— N°  265. 

SHERWOOD,  Hbnry.— This  invention  relates  primarily  to  so 
treating  mixed  fibrous  substances,  such  as  rags,- cuttings,  waste 
.  fabrics,  and  yarns  containing  animal  and  vegetable  fibres,  that  the 
fibres  are  disintegrated  without  injury,  the  vegetable  portion  being 
prepared  and  made  available  as  pulp  to  be  used  in  the  manufac- 
ture of  paper,  and  the  animal  fibres  by  the  after  processes  are 
prepared  for  felting  purposes,  and  the  manufacture  of  yams  and 
fabrics. 
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The  apparatus  employed  for  preparing  the  chemical  agents 
(viz.)  sulphuric  anhydride  or  chlorohydric,  which  are  used  in  a 
gaseous  state,  consists  chiefly  of  a  furnace,  which  from  the 
character  of  its  products  and  efiPects,  producing  no  smoke,  and 
being  capable  of  consuming  any  carbonaceous  substance,  wet 
peat,  culm,  or  spent  tar,  is  applied  with  economy  for  generating 
steam,  for  producing  inflammable  gases,  and  for  smelting  and 
refining  metals. 

This  furnace  is  constructed  on  the  down-draught  principle  of 
**  Cuyler.'*  The  air  required  to  support  combustion  is  supplied 
through  a  tube,  whereby  it  "  attains  a  determinate  current  and 
becomes  a  powerful  draught  through  the  fuel.  The  usual 
products  of  the  furnace  are  carbonic  oxide  and  nitrogen. 
Around  and  parallel  with  the  sides  of  the  furnace  are  flues 
conveying  ur,  which  heats  in  its  course,  and  (when  admitted 
for  that  purpose)  mingles  with  the  carbonic  oxide  and  consumes 
it  into  cari)onic  anhydride.  If  I  wish  to  add  hydrogen  I  drop 
water  on  the  siurface  of  the  fuel.  If  anhydrous  chlorohydric 
gas  I  drop  aqueous  chlorohydric  acid.  I  can  also  set  a  retort 
beyond  or  within  the  furnace  for  the  production  of  anhydrous 
'*  chlorohydric  gas  by  the  same  process  as  from  the  chlorides. 
**  When  I  need  an  anhydride,  as  sulphuric,  I  can  obtain  it  by 
**  distillation  (in  a  small  reverberatory  furnace  placed  beyond  the 
"  furnace)  of  calcined  sulphate  of  iron  or  of  fused  acid  sulphate 
"  of  soda." 

The  other  parts  of  the  invention  relate  to  the  apparatus 
employed  for  disaggregating  the  vegetable  fibres,  for  bleaching 
them  and  regenerating  their  strength,  and  to  apparatus  for 
loosening  and  separating  the  animal  fibres,  and  preparing  them 
for  carding  and  other  processes. 
[Printed,  lOd.    Drawing.] 

A.D.  1866,  January  29.— N°  279. 

ARTHUR,  Alfred,  and  DAVIS,  Benjamin.  —  (Provkional 
protection  only.) — This  invention  consists  of  rotating  apparatus 
adapted  for  raising  water  or  fluids,  extinguishing  fire,  measuring, 
propelling  and  improving  water  wheels ;  it  is  also  apphcable  to 
rotary  engines  impelled  by  steam.     It  comprises — 

Ist.  **  A  circular  or  elliptical  drum,  with  another  drum  of  a 
"  circular  form  turning  on  an  axle  fixed  tlieteim,  %.ti^  ^o  ^-aiCR.^^^ 
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that  one  of  its  sides  shall  touch  the  interior  part  of  the  periphery 
of  the  exterior  or  larger  drum.  Through  this  interior  drum 
and  axle  from  four  to  ten  or  more  holes  are  pierced,  and  sliding 
hars  are  inserted  in  these  holes  which  touch  the  peripherj  of 
the  larger  drum  on  hoth  of  its  sides ;  on  to  these  are  attadied 
straight  pieces  of  metal  or  boxes,  which  occupy  one  half  of  the 
space  between  the  smaller  drum  and  the  larger  one ;  fbur,  six, 
or  eight  pieces  of  metal  are  fixed  to  the  smaller  drum,  on  which 
these  rods  and  pieces  of  metal  slide;  these  rods  and  boxes 
^^  when  the  smaller  drum  is  turned  cause  a  constant  vacuum, 
'^  whereby  water  is  raised  in  a  continuous  stream.  This  part  of 
'^  the  engine  can  be  used  as  a  pump  fire  engine  as  occasion  may 
'^  require^  and  being  constructed  of  larger  dimensions  forms  a 
'^  mill  wheel  of  great  power.** 
2nd.  '^  Consists  of  a  circular  fixed  drum  with  a  hollow  cylinder 
fixed  to  one  of  its  sides  passing  through  to  the  other  side,  and 
open  on  the  upper  side  of  its  periphery ;  on  this  another  hollow 
cylinder  revolves  open  at  four  or  more  parts  of  its  periphery; 
between  these  openings  pieces  of  metal  are  fixed  and  made  to 
"  fit  the  exterior  drum  closely.  In  revolving  water  is  now  raised 
in  a  continuous  stream,  and  to  prevent  its  being  carried  round 
by  centrifugal  force  a  donkey  pump  .is  attached,  the  working 
"  of  which  causes  the  water  to  discharge  itself  rapidly  tiuough 
^*  the  hollow  cylinder  fixed  in  the  centre  of  the  laige  fixed 
"  drum.'* 

The  other  parts  of  the  invention  relate  to  apparatus  of  a  similar 
character. 

[Printed,  4£?.    No  Drawings.] 

A.D.  1866,  January  29.— N^  281. 

ORR,  John. —  This  invention  of  "improvements  in  steam 
''  engines,**  relates  to  the  mode  employed  for  actuating  the  air 
pump,  and  to  disposing  it  in  an  inclined  position,  so  as  to  obtain 
the  advantages  of  the  "  good  vacuiun  '*  of  the  vertical  arrangement, 
combined  with  the  direct  mode  of  working  in  a  horizontal  arrange- 
ment. The  position  of  the  air-pump  cylinder  is  diagonal  to  "Sie 
main  cylinder,  and  motion  is  given  to  its  connecting  rod,  by 
coupling  it  either  to  the  upper  end  or  cross  head  of  the  main  piston 
rod^  or  to  its  lower  end,  which  works  out  for  that  purpose  through 
the  bottom  of  the  main  cylinder.     TV\fe  «m  '^xscdk^  \^  ^Wed  in 
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'^  such  a  position,  and  the  connecting  rod  made  of  such  a  length 
that  the  latter  shall  at  either  end  stroke  of  the  engine,  form  hut 
a  small  angle  with  the  centre  line  of  the  air  pump  on  each  side 
of  the  same.  If  the  air  pump  is  provided  with  a  plunger  pis- 
ton the  comiecting  rod  is  connected  directly  to  the  bottom  of 
the  ktter,  while  if  the  air  pump  is  provided  with  an  ordinary 
piston  aad  piston  rod,  the  connecting  rod  is  hinged  to  tlie  end 

^  ei  the  lattA,  which  is  provided  with  a  cross  head  working  in ' 

"^  iftdined  guides." 
CPrintod,8<i.   Drawing.! 

A.D.  1866,  January  29.— N»  286. 

ROBERTSON,  James — This  in venticm  relates  to  various  arrange* 
ments  of  steam  and  other  machinery  and  apparatus  for  excava- 
ting, cutting,  sinking,  and  dredging  water  courses,  canals,  docks, 
roadways^  £oundaiti<ms,  and  similar  works,  and  to  raising  and 
reoovering  valuable  material  from  under  water,  by  means  of 
ascending  and  descending  currents  of  water  or  air  impelled  at  a 
high  speed  by  centrifugal  acting  pumps,  fans,  or  other  suitable 
OLhausting  aad  forcing  apparatus.  Many  modifications  and 
manifold  arrangements  of  apparatus,  devised  for  performing 
various  kinds  of  operations,  are  exhibited  and  described,  including 
amongst  other  things,  dredging  the  bottom  of  waters  from  a 
hopper  boat  carrying  steam  power  and  machinery,  forming  em- 
bankments and  canals,  cleaning  streets  and  ways  by  the  force  of 
jets  of  steam,  and  employing  a  long  hcnrizontal  supporting  open- 
ended  cylinder  for  carrying  the  apparatus  over  soft  or  unmade 
ground  during  its  working  operations.  The  material  raised  or 
sh^ed  may  be  loaded  into  trucks,  which  work  in  the  cylinder  and 
discharge  tiieir  contents  at  either  end. 
^  The  currents  of  water  or  air  to  be  used  for  acting  upon  and 
raising  •  •  .  the  material  .  .  .  may  be  produced  by  ahnost 
any  of  the  forcing  and  lifting  pumps  ...  at  present  in  use  for 
the  raising  of  water  or  the  producing  of  forced  currents  of 

fluid  generally, or  by  the  gravitation  of  collectod 

water  at  a  higher  level  than  that  to  which  the  currents  and 
"  substances  to  be  acted  upon  have  to  be  raised,  or  by  small  jets 
or  streams  of  high-pressed  steam,  or  forced  streams  of  water  or 
air  inducted  into  the  conduits  or  pipes  containing  or  conducting 
''  the  column  of  water  or  air  raising  ot  couNeivck^  ^<^  \kS»?r^ 
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matters  and  dust  along  with  it,  and  so  as  to  give  it  either  the 
initial  force  or  motion  or  an  induced  supplementary  force. 
These  fluid  currents  so  forced  at  a  high  speed  are  conducted 
in  an  endless  or  returning  stream  down  or  along  a  descending 
or  induction  close  pipe  or  conduit,  and  through  past  an  open 
port  or  channel  forming  a  continuation  of  the  conducting  pipe 
or  pipes,  at  the  lowest  part  or  level  from  which  the  material 
to  be  acted  upon  has  to  be  rabed  or  conducted  and  finally 
forced  or  drawn  up  or  along  the  eduction  or  outlet  dose  pipe 
or  pipes  and  out  at  an  open  free  end  formed  at  the  highest  level 
to  which  the  materials  have  to  be  raised,  and  are  there  delivered 
or  discharged  along  with  the  currents.  The  materials  .... 
are  brought  in  contact  with  these  forced continuous 

*'  currents  ....  through  the  open  nozzle  piece,  jet  box,  or 
*  mouth-piece  '  formed  at  or  near  the  lowest  part  or  level  of  the 
conducting  pipes  in  such  a  manner  as  to  be  carried  forward  by 
and  discharged  along  with  the  currents,  and  these  mouth-pieces 

''  have  to  be  variously  formed  or  adapted  to  suit  the  nature  and 

''  position  of  the  material  to  be  acted  upon  or  raised  by  the 

"  currents  of  water  or  air." 

In  some  cases  exhaust  currents  are  used  induced  by  steam 

only. 

[Printed,  6».    Drawinp^s.] 

A.D.  1866,  January  30.—N°  289.     (*  *) 

SHAW,  Henry.  —  (Promsional  protection  not  allowed,)  — 
"  Improvements  in  the  means  and  apparatus  of  communicating 
"  motion  or  power  from  the  engine  of  a  train  to  any  part  of  the 
•*  train." 
"  From  the  part  of  the  train  at  which  it  is  desired  that  a  motion 
or  power  should  be  made  or  exerted,  a  steam  pipe  is  laid  to  tiie 
engine  boiler,  with  flexible  or  telescopically  extensible  joints 
"  therein  for  passing  from  carriage  to  carriage ;  the  steam  can  be 
"  then  applied  to  make  or  exert  the  motion  or  power  that  is 
*'  desired  by  using  a  cylinder  and  piston  fed  by  steam  from  the 
«  pipe." 

CFriiitod,4i.   No  Drawings.] 

A.D.  1866,  January  30.— N°  291. 

TONOVE,  John  Garrett. — {A  communication  from  Edouard 
^am^) — (Pravisumal  protection  onl'ji  .'^-— TVv\^*yqn^tjl\,\o\!l  relates  to 
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obtaining  motive  power  bj  the  agency  of  hot  air  or  steam,  so 
combined  with  inflammable  gas,  that  whilst  in  a  state  of  combus- 
tion, light  may  be  obtained  therefrom.  The  summary  of  the 
principles  evolved  are  stated  to  be : — "  1st,  to  take  from  the 
atmosphere  air  as  cold  as  possible.  2nd,  to  compress  it  by  force 
pumps  into  a  close  space  divided  by  fillets  or  thin  metal  plates. 
3rd,  heating  it  by  the  most  economical  means  that  science  has 
placed  at  our  command.  4tb,  conducting  it  thus  heated,  that 
is  to  say,  expanded,  into  conducting  tubes  to  one  or  more 
working  cylinders.  5th,  utilizing  the  heat  at  its  exit  (from  the 
cylinders),  first,  by  making  it  exclusively  feed  the  furnace,  that 
is  to  say,  to  make  it  furnish  the  quantity  of  air  required  by  the 
working  and  for  the  proper  combustion  of  the  gas,  and  then  in 
utilizing  the  rest  according  to  the  requirements  of  the  purpose 
to  which  it  is  applied."  On  board  ship  this  residuum  of  heat 
may  be  utilized  for  the  purposes  of  cooking  and  distilling  sea 
water,  and  on  railways,  after  feeding  the  furnace,  it  may  be  made 
to  heat  the  passenger  carriages.  For  giving  light,  the  combustion 
of  the  inflammable  gases  combined  with  the  compressed  air,  is 
made  to  take  place  in  a  transparent  cylinder,  into  which  the  gas 
is  by  means  of  a  pump  forced  through  a  pipe,  the  end  of  which 
terminates  within  the  cylinder,  and  is  pierced  with  numerous 
holes  to  ensure  a  proper  distribution  and  commingling  of  the  gas 
with  the  passing  current  of  heated  air. 
[Printed,  1*.    Drawings.] 

A.D.  1866,  January  31.— N°  310. 

WOODWARD,  William,  and  WOODWARD,  JoHN.-This 
invention,  relating  to  steam  boilers  and  generators,  consists  in 
dispensing  with  the  ordinary  grate  bars,  with  a  view  to  economy 
in  the  production  of  steam.  In  most  boilers  no  ash-pit  is 
required,  the  fire  being  made  upon  the  metal  plates  which  form 
the  bottom  of  the  furnace,  and  which  is  surrounded  with  water 
space,  so  that  the  plates  only  intervene  between  the  water  and  the 
body  of  the  fire.  Tubular  air  passages,  through  the  water  space 
beneath  the  furnace,  admit  the  air  necessary  to  support  the  com- 
bustion of  the  fuel,  the  current  of  the  air  being  hastened  by 
means  of  a  jet  or  jets  of  steam,  emitted  from  the  nozzle  of  a  pipe 
or  pipes  placed  in  a  contracted  part  of  the  uptake  or  flue,  point- 
ing towards  the  chimney.    Several  exampVea  oi  V\vi^^'\iQ^<BKi  «l^ 
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shown  and  described,  comprising  amongst  others,  a  marine  boilv, 
tiie  fires  of  which  rest  upon  a  horizontal  water  space,  which 
divides  the  furnace  from  the  ash-pit,  the  air  current  as  in  the 
other  boilers,  being  admitted  through  the  water  space  by  means  of 
short  tubes,  through  which  the  ashes  fedl. 
CPrinted,  1«.  I(k2.   Drawings.! 

A.D.  1866,  January  31.— N»  312.    (*  *) 

DUFREN!^,  Hector  Augustk. — (A  communication  from  Justin 
Thevenet.)  —  {Provisional  protection  only,) — **An  improved  hy- 
*^  draulic  steam  hammer." 

This  machine  consists  of  a  foundation  plate  resting  on  the 
ground,  with  which  is  connected  the  body  of  a  press  with  a 
*'  double  receiver  of  liquid.  A  steam  piston  which  works  in  a 
"  cylinder  has  a  rod  which  acts  as  a  pump  piston  direct  into  one 
"  of  the  receivers ;  these  receivers  are  in  communication  or  not 
'^  by  means  of  suitable  valves  according  to  the  use  or  miode  of 
working  the  hammer.  The  steam  piston  is  balanced  by  an 
upw«d  pressure  of  steam  on  a  lift  piston  to  which  it  is  directly 
'*  attached.  The  to-and-fro  movement  of  the  working  lever 
"  acting  on  the  slide  valves  for  the  supply  of  steam,  whether 
**  acting  on  the  motive  piston  of  the  pump,  on  the  piston,  the 
**  movement  of  which  works  the  valves,  or  on  the  left  piston, 
*^  communicates  its  different  motions  to  the  piston  according  to 
"  the  work  to  be  done." 
[Printed,  4c?.    No  Drawings.] 

A.D.  1866,  February  3.— N°  336. 

MOLDEN,  Thomas. — This  invention  relates  to  furnaces  with 
movable  fire-bars,  for  steam  boilers  and  other  purposes.  It  is 
shown  and  described  as  applied  to  an  ordinary  horizontal  cylin- 
drical boiler,  with  internal  furnace  and  flue.  The  fire-bars  are 
transversely  disposed  on  side  bearing  bars,  and  have  a  limited 
Isteral  movement  combined  with  an  up-and-down  motion,  given 
to  them  by  means  of  a  series  of  excentiics  fixed  upon  a  longir 
tndinal  shaft,  which  extends  under  the  whole  range  of  bars,  and 
is  operated  by  a  lever  handle  in  firont  beneath  the  furnace  do(»r. 
A  diagonal  range  of  grate  bars  is  fixed  in  front  of  the  bridge, 
leaving  space  between  for  the  admission  of  air,  and  a  pipe  is  pro- 
vkled  for  the  passage  of  air  from  ^e  «A\i-^\t  to  the  back  of  the 
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bridge^  through  which  pipe  a  jet  of  steam  is  introduced  when 
necessarT'.  A  series  of  slotted  openings  is  made  in  the  fdmace 
door  to  admit  air  bj  means  of  a  sliding  plate.  The  incandesoent 
fuel  aecumulates  against  the  diagonal  range  of  grate  bars  in  front 
of  the  bridge^  through  which  sufficient  air  is  admitted  to  consume 
the  smoke  and  promote  ccmibustion. 
[I^inted,  lOd.    DrawingO 

A.D.  1866,  February  6.— N»  369. 

RASTOUIN,  Vincent. — {Proviskmal  protection  OH/y .)— This  in- 
vention, relating  to  augmenting  and  transmitting  motion,  is  stated 
to  be  applicable  to  steam  engines  and  other  apparatus.  It  is 
exhibited  as  applied  to  a  vertical  steam  engine,  the  connecting  rod 
of  which  gives  motion  to  a  crank  shaft,  whereon  is  a  fly  wheel.  A 
second  crank  shaft,  mounted  upon  the  framing  parallel  with  the 
first,  is  connected  thereto  by  a  coupling  rod,  the  length  of  throw 
of  their  respective  cranks  corresponding.  The  two  fly  wheels  and 
shafts  are  otherwise  connected  by  a  system  of  levers  and  connect- 
ing rods,  the  movements  of  which  assist  in  the  conjoint  action  of 
the  two  fly  wheels.  Motive  power  is  given  off  the  second  crank 
shaft  by  means  of  a  strap  and  pulley  keyed  thereon. 
[Printed,  8dL    Drawing.] 

A.D.  1866,  February  7.— N°  371. 

ABEL,  Charles  Denton. — {A  communication  from  Charles 
AchiUe  Tranchani,) — {Provisional  protection  only,) — ^TTiis  inven- 
tion relates  to  slide  and  expansion  valves  for  steam  engines,  liie 
engine  cylinder  is  fitted  with  two  valve  boxes ;  one,  the  expandon 
valve  box,  being  superposed  upon  the  other,  which  is  attached  to 
the  cylinder  and  contains  the  main  slide  valve.  These  boxes 
communicate  by  a  single  aperture  made  in  tiie  seating  of  the 
upper  or  expansion  valve,  which  is  hollow  and  provided  with  two 
apertures  in  the  fEu:e,  through  which  the  steam  intermittently 
passes  into  the  main  slide  box,  as  the  openings  in  the  slide  alter- 
nately coincide  with  the  aperture  through  the  seating.  The  free 
end  of  the  expansion  slide  rod  "  is  hinged  to  one  end  of  a  double- 
*'  ended  lever,  the  other  end  of  whidti  has  the  requisite  rocking 
'^  motion  imparted  to  it  from  an  excentric  on  the  crank  shaft. 
The  fulcrum  of  this  lever  is  capable  of  varying  its  position  rela- 
tive to  the  points  of  attachment  of  tiie  slide  valve  and  excentric 
rods,  thereby  also  varpng  the  stroke  of  t\jft  cx^v^kvotl  '^^fiss^ 
''  accordinsr  to  the  speed  of  the  engine,  by  being  ^\^w3c«;^\ft  ^^ 
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**  sKde  of  a  pendulum  governor,  or  to  the  moving  part  of  any 
*'  other  known  arrangement  of  governing  or  regulating  apparatus, 
and  by  being  made  to  work  in  a  slot  formed  in  the  lever,  which 
is  prevented  from  rising  and  falling  with  its  moveable  fulcrum 
by  a  curved  loop  formed  on  its  lower  extremity  being  made  to 
**  work  on  a  fixed  pin."  In  locomotive  engines,  the  firictional 
action  of  one  of  the  wheels  may  be  substituted  for  the  ordinary 
governor,  and  in  marine  engines,  annular  steel  springs  may  be 
substitued  for  the  pendulous  governor  balls,  for  effecting  the 
necessary  movements  of  the  fulcrum  of  the  rocking  lever.  No 
steam  is  admitted  to  the  piston  until  it  has  performed  one-sixth 
of  its  stroke  in  either  direction,  dependence  being  placed  upon  the 
fly  wheel  to  overcome  the  vacuum  which  would  form  alternately 
behind  the  piston  at  each  end  of  the  cylinder,  until  suddenly 
relieved  by  the  proportionately  increased  rush  of  steam.  By  the 
adoption  of  these  arrangements,  economy  in  the  consumption  of 
fuel  is  anticipated. 

[Printed,  4tf.    No  Drawings.] 

A.D.  1866,  February  7.— N^  375. 

LEWIS,  Joseph. — {Provisional protection  only.) — This  invention 
relates  to  meters  for  measuring  and  regulating  the  flow  of  liquids ; 
it  is  in  part  applicable  for  regulating  the  flow  of  steam. 

1st.  These  meters  are  constructed  with  diaphragms  of  india- 
rubber  or  such  flexible  material  as  will  stretch  when  pressed 
against  by  a  fluid.  A  curved  shield  in  diameter  nearly  corres- 
ponding with  the  interior  of  the  valve  case,  is  placed  on  each  side 
the  diaphragm,  and  to  these  shields  the  usual  rods  are  affixed. 

2nd.  Refers  to  valves  for  meters,  which  consist  of  a  plug  work- 
ing in  a  socket ;  an  aperture  is  formed  at  each  end  through  the 
plug  for  the  passage  of  the  fluid,  and  between  these  apertures,  a 
contracted  diameter  of  the  plug  constitutes  another  fluid  way. 
Equilibrium  of  pressure  is  estabhshed  by  forming  the  plug  flat  or 
hollow  at  right  angles  to  the  two  apertures.  This  part  of  the 
invention  is  applicable  to  valves  for  regulating  the  flow  of  steam. 

drd.  Relates  to  a  spring  and  apparatus  for  effecting  the  changes 

of  the  valves  of  meters.     When  the  piston  rod  has  moved  through 

a  determined  space,  a  lever  pressed  upon  by  the  spring  liberates  a 

catchy  and  allows  the  spring  to  act  against  the  lever,  which  shifts 

the  valve;  the  same  result  is  effected  on  t\ie  letvitn  motion  of  the 

^^f  bjrme&DB  of  the  liberation,  of  aiiot\ie;T  c«i^A\y. 
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4tli.  Relates  to  a  diaphragm  valve,  and  Sthlj,  to  a  method,  by 
means  of  an  india-rubber  tube  attached  at  the  ends  respectively  to 
the  piston  and  the  casing,  for  obviating  the  necessity  for  the  use 
of  ordinary  stuffing  boxes,  for  the  piston  or  valve  rods  of  meters. 
The  tube  is  caused  to  stretch  and  contract  when  employed  with 
a  reciprocating  motion,  and  to  operate  tortionally  with  a  rotary 
motion. 

PPrinted,  4c2.    No  Drawings.] 


A.D.  1866,  February  8.— N»  384. 

DEYM ANN, Henry. — {Provisional protection  only.) — ^This  inven- 
tion relates  to  the  construction  of  a  rotary  steam  engine,  which 
consists  "  of,  firstly,  a  fixed  circular  cylinder ;  secondly,  a  piston 
moving  in  the  cylinder  and  attached  to  a  wheel ;  tiiirdly,  the 
wheel,  which  consists  of  an  ordinary  three-spoked  wheel,  one  of 
which  spokes  serves  as  a  pipe  for  the  introduction  of  steam  into 
the  cylinder,  the  axle  of  this  wheel  forms  the  driving  shaft;  of 
the  engine ;  fourthly,  a  sliding  bar,  which  forms  the  bottom  of 
"  the  cylinder ;  fifthly,  a  pipe  for  the  introduction  of  the  steam 
"  fixed  by  three  arms  to  the  cylinder;  sixthly,  a  pipe  for  the 
"  discharge  of  the  steam  placed  on  top  of  the  cylinder.  The 
*'  action  of  the  machine  is  as  follows: — The  steam  entering 
through  the  tube  is  introduced  into  the  cylinder  through  one  of 
the  three  spokes  of  the  wheel,  the  steam  having  entered  the 
cylinder  between  the  sliding  bar  and  the  piston  forces  the  latter 
to  make  a  rotary  movement,  and  escapes  through  the  waste 
pipe.  When  the  greatest  pressure  has  passed  ofp  by  the  escape 
of  a  great  part  of  the  steam  the  piston  raises  the  slide  bar,  which 
*'  fsdls  back  as  soon  as  the  piston  has  passed,  and  while  the  piston 
*'  and  the  slide  bar  make  this  movement  the  opening  of  the 
"  supply  pipe  is  hermetically  closed  by  a  part  of  the  pipe  attached 
*'  to  the  supply  pipe.  The  rotary  movement  of  the  piston  sets  in 
*'  motion  at  once  the  wheel  and  the  driving  shaft." 
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[Printed,  4c2.   No  Drawings.] 

A.D.  1866,  February  8.— N**  385.    (*  *) 

ATWATER,  John   Bowman. —  "An  improved  apparatus  for 
"  raising  or  forcing  water  by  the  aid  of  steam  and  air  for  su^^l^ 
"  ing  locomotive  tenders  and  for  other  pxirpo^^^?^ 
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I  take  a  strong  and  capacious  vessel  and  partially  immerse  it 
*•  in  tlie  water  of  the  well  or  tank  from  which  the  water  is  to  be 
'*  taken,  and  attach  a  pipe  to  be  connected  to  a  boiler  to  admit 
"  steam  at  will  through  two  branches  near  the  top  of  the  vessel. 
**  I  provide  a  self-acting  valve  opening  upward  through  the  bottom 
'^  of  the  vessel  and  a  discharge  pipe  leading  from  near  the  bottom 
of  the  vessel  to  the  place  where  the  water  is  to  be  delivered.  The 
vessel  is  divided  above  the  middle  by  a  horizontal  diaphragm 
provided  with  a  valve  opening  downward.  The  two  branches 
of  the  steam  pipe  are  connected  to  the  vessel,  the  one  at  the 
top  and  the  other  immediately  beneath  the  valve  partition; 
both  are  controlled  by  cocks.  In  operating  the  invention  the 
**  steam  is  admitted  suddenly  through  the  upper  branch  of  the 
•*  pipe,  and  drives  the  air  down  before  it  through  the  valved  parti- 
*'  tion.  The  steam  is  then  shut  off  from  the  upper  chamb^  and 
"  admitted  into  the  lower,  the  incoming  steam  being  directed 
*'  upward  against  the  valve  in  the  partition  so  as  to  insure  its 
**  prompt  closing." 
|]E*rinted«  8d,   Drawing.] 

A.D.  1866,  February  10.— N°  425. 

FAREY,  Barnard  William. — ^This  invention  relates  to  steam 
engines,  consisting  of  high  and  low  pressure  cylinders  combined.  In 
constructing  a  horizontal  combined  high  and  low  pressure  steam 
engine  one  end  of  the  larger  or  low-pressure  cylinder  is  affixed  to 
two  brackets  cast  upon  one  end  of  a  suitable  bed  plate ;  between 
thes^  brackets  is  placed  the  smaller  or  high-pressure  cylinder, 
"  the  back  end  of  which  is  fastened  to  the  front  end  of  the  low- 
**  pressure  cylinder.  The  piston  rod  of  the  larger  or  low-pressure 
^  cylinder  works  through  a  stuffing  box  formed  on  the  cover  on 
"  the  back  end  of  that  cylinder,  and  the  piston  rod  of  the  smaller 
or  high-pressure  cylinder  works  through  a  stuffing  box  formed 
on  the  cover  at  the  front  end  of  such  cylinder.  On  the  outer 
end  of  each  of  these  piston  rods  is  fixed  a  cross  head,  and  the 
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"  two  cross  heads  are  connected  by  side  rods  outside  of  the  two 

"  steam  cylinders.    The  cross  head  on -the  piston  rod  of  the  high- 
er 

SS 


ff 


pressure  cylinder  is  supported  by  and  slides  between  guides 
formed  on  the  bed  plate.  To  the  centre  of  this  cross  head  one 
'  end  of  the  connecting  rod  is  attached,  and  the  other  end  is  eon- 
nected  to  the  crank  of  the  mam  oi  diivmg  shaft  of  the  combined 
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**  eBgine.  Tho  au*  pump  rod  receives  motion  bj  its  upper  end 
**  being  jnn-jointed  to  an  enlargement  of  the  end  of  the  conneci- 
*'  ing  rod  near  where  it  is  connected  to  the  crank  pin  of  the  main 
^'  or  driving  shaft,  and  this  pump  rod  is  caused  to  work  correct^ 
**  by  means  of  a  parallel  motion ;  or  the  air  pump  may  be  worked 
"  by  side  rods  or  otherwise.  The  valve  boxes  are  by  preference 
"  formed  on  the  upper  sides  of  the  two  cylinders,  and  the  two 
*'  valve  boxes  are  connected  by  steam  passages  formed  in  the 
''  cylindrical  castings.  There  is  an  expansion  valve  to  the  valve 
'^  box  of  the  high-pressure  cylinder,  which  is  arranged  to  be 
"  adjusted  at  any  time  with  facility.  The  valve  rods  and  gearing 
'^  are  worked  by  excentrics  on  the  main  or  driving  shaft  of  the 
**  combined  engine.** 
CFcinted,l(kZ.   Brawins.] 

A.D.  1866,  February  15.— N«  479. 

ADAMS,  Thomas,  and  PARSON,  Gborge  John.— This  inven- 
tion relates  to  slide  valves,  pistons,  and  glands,  and  consists  in 
eonstmcting  a  slide  valve,  so  that  the  effect  of  the  steam  acting  on  its 
bade,  shall  be  equal  to  the  efiPect  of  the  steam  acting  on  its  face ;  but 
should  the  surfieices  so  acted  upon  not  be  opposite  each  other,  then 
thdr  surface  areas,  multiplied  by  the  distances  of  their  centres  of 
action  from  the  centre  of  the  valve,  should  be  made  equal.  **  The 
said  suifiEMses  formed  by  spaces  on  the  back  and  face  of  the  valve 
respec^ely  are  proportioned  to  each  other  as  required  by  the 
insertion  c^  a  ring  in  the  back  of  the  valve,  the  outer  edge  (tf 
which  ring  determines  the  displacement  of  steam  from  the  back 
of  the  valve.  This  ring  is  constructed  with  a  flange  on  its  outer 
"  side,  the  top  side  of  the  flange  forming  a  flllet  to  work  against 
the  door  of  the  valve  box  or  division  plate,  and  being  equal  in 
area  to  the  bottom  side  of  the  flange.  This  ring  is  also  can- 
"  structed  and  fitted  so  as  to  admit  of  an  equal  area  of  steam  spaee 
'*  above  and  below  its  inner  part.  The  steam  from  the  boiler 
"  will  be  caused  to  act  over  equal  areas  on  the  top  and  bott(»n  of 
"  the  flange  of  the  ring,  thereby  balancing  the  pressure  on  the 
"  outer  part  of  the  ring ;  and  the  recess  or  steam  space  at  the  top 
"  of  the  inner  part  of  the  ring  is  equal  in  area  to  that  at  the 
**  bottom  of  the  same,  and  the  ring  is  balanced  by  the  pressure  of 
*'  the  exhaust  steam  acting  equally  therein." 
Wedgenshaped  rings  are  used  for  the  metaUic  '^^x^sixm,  ^  \\i^Ti^ 
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and  glands,  "the  expansion  of  such  rings  being  regulated  by  the 

"  area  of  lateral  surfeuse  exposed  to  the  action  of  steam  admitted 

*'  from  the  cylinder.     By  means  of  the  adaptation  of  the  area  of 

the  spaces  in  the  rings  to  the  medium  pressure  of  steam  in  the 

cylinder  any  imdue  amount  of  friction  will  be  avoided." 

[Printed,  lOd.    Drawing.] 

A.D.  1866,  February  15.—N«  484. 

WARD,  Peter. — ^This  invention  relates  to  a  composition  for 
preventing  and  removing  incrustation  in  steam  boilers,  for  lubri- 
cating machinery,  and  scouring  cloth  and  other  substances.  For 
these  purposes,  10  cwt.  of  dry  pulverized  peat  is  dissolved  by 
boiling  in  a  solution  of  caustic  soda  or  potash,  say  5  cwt.  of 
caustic  soda  (containing  64  percent,  of  soda)  in  from  10  to  15  cwt. 
of  water ;  to  be  boiled  together  in  a  cast-iron  pan,  and  evapora- 
tion continued  until  the  mass  when  cold  is  about  the  consistency 
of  soft  soap.  In  preparing  water  for  feeding  steam  boilers,  from 
i  to  H  lb.  of  the  composition  may  be  used  to  every  100  gallons 
of  water,  according  as  the  water  contains  in  solution  more  or  less 
earthy  matter.  For  lubricating  purposes,  12  cwt.  of  the  peat 
compound,  mixed  in  a  heated  state  with  8  cwt.  of  petroleum  or 
other  cheap  oil  or  fatty  matter,  will  impart  to  the  compound  a 
good  lubricating  quality.  For  scouring  purposes,  a  compound  of 
potash  and  peat  is  preferred,  combined  during  preparation  with 
hard  or  soft  soap,  in  the  proportion  of  H  cwt.  of  soap  to  3  cwt.  of 
peat  compound,  llie  compound  may  be  used  alone  without  the 
soap. 

pWnted,  4d.   No  Drawings.] 

A.D.  1866,  February  15.— N**  486. 

NEWTON,  Alfred  Vincent. — {A  communication  from  Ebenezer 
Danford,) — This  invention  relates  to  a  "  mode  of  and  apparatus 
"  for  generating  superheated  steam.''  A  spherical  steam  gene- 
rating vessel  of  the  requisite  capacity,  is  so  disposed  in  a  suitable 
furnace  by  suspension  from  the  roof,  that  its  eirtemal  sur&ce  is 
completely  exposed  to  the  heat  of  the  fire.  A  regulated  quantity 
o^  water  being  introduced  into  the  vessel  is  quickly  converted 
into  natural  steam,  and  afterwards  into  superheated  steam  at  a 
determinate  temperature.  A  coil  of  pipes  is  employed,  fumished 
with  Dumeroua  fine  orifices  at  one  eiid,^\a^  eti\Ai^%3vdL^i[^nd8 
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to  about  ike  centre  of  the  genoator,  and  by  means  of  ihh  coQ 
water  is  iT^ected  or  forced  therein,  care  being  taken  to  regulate 
the  quantity  of  incoming  water  in  relation  to  the  volume  of  super- 
heated steam  contained  in  the  vessel.  All  superabundant  water 
is  discharged  through  an  outlet  pipe.  Whilst  the  injected  water 
is  passing  through  the  coil  of  pipes  within  the  furnace,  it  is 
heated  nearly  to  the  temperature  of  the  superheated  steam,  and 
it  becomes  superheated  steam  the  moment  it  is  iiq'ected  into  the 
generator  and  mingles  with  the  superheated  steam  therein ;  the 
water  being  converted  into  steam  by  the  heat  of  the  superheated 
steam  contained  in  the  generator,  and  not  by  contact  with  the 
heated  metal  whereof  the  generator  is  constaructed.  The  pipe 
which  conveys  the  steam  to  its  use,  opens  out  at  the  top  of  the 
generator. 

LPrinted,l(».    Drawing.] 

A.D.  1866,  February  16.— N«  497. 

GALL,  Chablss. — This  invention  relates  to  '' apparatus  for 
e£Pecting  the  consumption  of  smoke  in  steam  boiler  and  other 
similar  fmmaces.''  For  this  purpose,  an  opening  into  the  flues 
is  made  at  the  back  of  the  ash-pit,  under  the  furnace  bridge, 
which  is  built  upon  a  metal  plate.  A  flap  valve  covers  this  open- 
ing, which  valve  is  by  means  of  suitable  mechanism  in  connection 
with  the  furnace  door,  drawn  back  when  the  door  is  thrown  open 
to  feed  the  fire,  but  remains  open  when  the  door  is  shut,  and  is 
afterwards  slowly  and  gradually  closed  by  the  apparatus,  which 
then  acts  independent  of  the  door,  in  order  that  when  fresh  fuel 
is  thrown  upon  the  fire,  an  additional  quantity  of  air  may  be 
mingled  with  the  products  of  combustion  in  the  flues,  and  by 
thereby  increasing  their  inflammability,  cause  their  consumption. 
The  apparatus  consists  of  two  water  cisterns,  which  are  mounted 
respectively  on  the  ends  of  a  horizontal  tilting  lever,  the  fulcrum 
of  which  is  fixed  to  the  front  of  the  boiler ;  by  means  of  a  vertical 
spur  piece  attached  to  the  furnace  door,  the  lower  cistern  into 
which  the  water  during  the  previous  closing  of  the  valve  had 
gradually  drained,  is  raised  when  the  door  is  opened,  which  causes 
a  reflux  of  the  water,  at  the  same  time  that  the  flap  valve  is  simul- 
taneously raised.  When  the  furnace  door  is  closed^  the  fireman, 
by  means  of  a  small  cock,  opens  a  communication  between  the 
lower  parts  of  the  cisterns,  which,  as  the  weight  in  ^^aVi  \gc^<^a2^ 
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ibeeomes  equalized,  by  degrees  assume  their  noxmal  positioia,  at 
ihe  same  time,  by  means  of  the  comiectioDs  therewith,  the  flap 
•valve  is  gradually  closed. 
[Friiited,8d.   Drawing.] 

A.D.  1866,  February  16.— N«  603. 

.WHITEHEAD,  James  Heywood.— This  inventioii  i:elatea  to 
atppaxatus  for  heating  feed  water  for  steam  boilers,  andfor  deamng 
jrom  the  surface  of  the  heating  tubes,  the  soot  and  dust  which  are 
constantly  accumulating  thereon.  For  this  ''  purpose  small  pipes 
'^  are  used  through  which  the  streams  or  jets  of  Steam  pass ;  these 
^r>  pipes  are  suspended  from  a  main  pipe  which  is  on  wheels  to 
^f:  facilitate  its  movement  to-andifro.  This  main  pipe  is  fed  foy 
steam  from  the  boiler  through  a  pipe  moving  through  a  stuffing 
box,  or  by  other  means  which  allow  the  main  pipe  with  the 
smaller  pipes  to  traverse  the  whole  length  of  the  water  pipes 
which  are  liable  to  become  covered  with  soot.  The  heating  pipes 
are  arranged  in  a  series  of  tiers  or  zig-zags  lying  in  a  horizontal 
"  position,  and  in  between  these  tiers  or  zig-%ags  and  crossing 
**  the  heating  pipes  at  right  angles,  are  the  small  steam  pipes 
tirhich  are  perforated,  the  perforations  being  on  each  side  of  the 
steam  pipes  and  over  the  centre  of  the  heating  pipes,  which 
they  cross.  In  place  of  steam  air  imder  pressure  may  be 
**  employed.^' 

[Printed,  lOtf.   Drawing.] 

A.D.  1866,  February  17.— N«  504.. 

BLETCHER,'John.— This  invention^  relating  to  "  valves  for  rcgu- 

^.  lating  the  pressure  of  steam  and  other  fluids    ....    consists 

^*  in  applying  to  an  ordinary  stop  valve  an  inverted  regulating  cane 

:*'  plug  or  valve  fitting  within  a  case  in  which  are  holes  or  ports 

**  for  the  entrance  and  exit  of  the  &team  or  other  fluids     Hus 

/'  regulating  plug  is  fixed  to  a  spindle  which  is  weighted  in  any 

^convenient  manner,  and  in  order  to  dispense  with  a  stuffing 

^^  hoTL  the  spindle  passes  through  a  flexible  metal  diaphragm. 

'*'  Above  the  case  containing  the  regulating  valve  is  screwed  a 

f*  l)ush  fitting  in  the  case  of  the  stop  valve ;  this  bush  is  seoured 

*'  by  d.  cap  and  gland,  forming  a  steam-tight  joint ;  to  this  bush 

^' is  screwed  a  flange  between  whidi  and  another  similar  fiange» 

"the  flexible   diaphragm  above   referred  to   is  securely  held. 

^•^  When  this  regulating  plug  is  in  operation  the  pressure  of  steam 
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**  or  other  fluid  causes  it  to  rise  as  soon  as  the  pressure  overcomes 
**  the  weight  on  the  spindle^  thus  closing  the  ports  in  the  case^ 
'*  but  when  the  pressure  is  below  the  weight  on  the  spindle  the 
^*  plug  drops  to  open  the  ports,  and  allows  the  steam  or  other 
^  fluid  to  pass  at  the  required  pressure.  The  traverse  of  the 
''  regulating  plug  is  limited  by  a  lock  nut  screwed  on  the 
*'  spindle.*' 

[Printed,  l<k2.   Draivings.] 

A.D.  1866,  February  17.— N*  613. 

KIDD,  Joshua. — "This  invention  has  for  its  object  improve- 
"  ments  in  vaporising  apparatus,  which  improvements  are  appli- 
*'  cable  and  intended  to  be  used  for  increasing  the  lighting 
properties  of  gas,  for  generating  steam  or  gas,  and  also  for 
generating  hydrocarbon  vapours,  which  vapours  I  mix  with 
air  or  steam,  either  separately  or  combined,  and  use  the  same 
"  as  fuel  for  heating  steam  boilers,  or  for  obtaining  motive  power. 
One  essential  feature  of  my  invention  is  that  I  apply  the  heat 
to  the  top  instead  of  to  the  bottom  of  the  column  of  liquid  as 
'^  at  present  adopted.  By  this  method  of  heating  the  liquid  the 
^'  surfisM^  is  kept  at  a  higher  temperature  than  the  under  volume 
"  of  liquid,  consequently  it  is  not  a^tated  by  rising  bubbles  of 
'*  vapour.  When  liquid  hydrocarbons  are  evaporated  the  heat 
'*  and  evaporation  are  not  checked  by  the  deposit  of  tarry 
"  matter." 

Two  methods  of  generating  vapours,  and  the  construction  of 
the  apparatus  employed  are  described.  Ist.  The  liquid  hydro- 
carbons are  heated  and  evaporated  from  the  top  of  their  vertica 
column,  and  there,  as  required,  mixed  with  air,  steam,  or  gas^ 
in  vessels  so  arranged  that  the  heat  can  be  applied  to  the  centre 
of  the  apparatus,  and  its  intensity  there  regulated,  or  the  liquid  is 
raised  to  Ihe  point  of  combustion  by  capillary  attraction,  and 
there  mixed  with  gas  for  steam  generating  and  lighting  purposes. 
2nd.  The  liquid^  heated  and  evaporated  firom  the  top  of  its  vertical 
column,  is  injected  by  pressure  into  a  heated  vaporizer  or  retort 
where  steam  or  hydrocarbon  vapour  is  generated ;  the  steam  is. 
used  as  a  motive  power,  and  the  hydrocarbon  vapour  is  mixed 
with  steam  in  the  retort,  and  used  as  an  auxiliary  fuel  for  heating 
steam  boilers  and  other  purposes,  the  mixed  vapours  being  ejected 
upon  the  coal  or  coke  burning  in  ordinary  furnaces. 
[Printed,  U.   Drawing  J 
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A.D.  1866,  Febraary  20.— N«  623. 

WILLIAMSON,  Thomas,  and  MARREN,  Edwin  Patrick.— 
{Provisional  protection  only,) — ^This  invention,  relating  to  "  im- 
*'  provements  in  valves  ....  consists  in  adding  in  any 
"  convenient  position  a  circular  spring,  either  corrugated  or  plain, 
*'  to  an  ordinary  equilibrium  valve ;  the  spring  being  an  adjunct 
to  the  equilibrium  valve  enables  the  valve  to  be  sensitive  to  the 
least  amount  of  pressure  by  steam  or  water  admitted  into  tbe 
valve  box.  The  said  spring  is  acted  upon  by  a  lever  and  weight 
which  presses  upon  a  spindle,  and  thus  regulates  the  pressure 
to  the  greatest  nicety.  We  protect  the  aforesaid  spring  from 
corrosion  by  plating  it  with  an  ante-corrosive  metal  or 
**  material." 

[Printed,  4<f.    No  Drawings.] 

A.D.  1866,  February  21.— N»  532. 

BONNEVILLE,  Henri  Adribn. — {A  communication  from  Mu' 
ghie  Petry  Chaudoir,)  —  {Provisional  protection  only.)  —  **  This 
**  invention  relates  to  an  improved  arrangement  of  tubular  boilers 
''  allowing  of  more  easily  withdrawing  the  tubes  for  cleaning.  It 
consists  in  making  these  tubes  moveable  by  means  of  one  or 
more  suitable  nuts  placed  at  one  or  both  ends,  which,  while 
holding  the  ends  of  the  tubes  against  the  boiler  end  plates,  may 
easily  be  unscrewed  to  allow  of  their  removal." 
D?rinted,4d.  No  Drawings.] 

A.D.  1866,  February  21.— N»  533. 
GEDGE,  William  Edward. — {A  communication  from  Thomas 
Mondini.) — ^This  invention  relates  to  the  arrangement  and  con^ 
struction  of  steam  boilers.  As  shown  by  the  drawing,  a  horizontal 
cylindrical  boiler  shell  containing  four  large  flue  tubes  which 
extend  to  and  open  at  each  end,  is  mounted  on  a  rectangular 
metal  casing  containing  the  furnace  and  fire-grating,  which  is 
furnished  with  hollow  fire-bars.  The  flaming  products  of  com- 
bustion and  hot  draughts,  rise  from  the  furnace  against  the 
bottom  of  the  boiler,  and  coursing  backward  to  the  end,  tiiere 
rise  and  enter  one  of  the  lower  internal  flues,  returning  from  the 
front  of  the  boiler  by  the  other,  then  taking  the  two  upper  flues 
in  succession  in  the  same  manner.  The  front  ends  of  the  flues 
are  closed  in  by  a  metal  plate,  wYiicYi  ia  ^tted  mth  the  furnace 
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door,  and  with  openings  which  when  uncovered  are  for  the  pur- 
pose of  cleaning  the  flues ;  the  back  is  closed  in  by  a  plate  of  a 
similar  fonn,  and  other  plates  are  arranged  at  right  angles  there- 
with to  direct  the  hot  draught  in  succession  through  the  flues. 
The  boiler  is  supported  by  short  tubes,  which  form  water 
communications  with  a  cistern  underneath. 
{Printed,  8<i.   Drawing.] 

A.D.  1866,  February  21.— N<>  637. 

BAYLISS,  Henry. — {Provisional  protection  only,) — This  inven- 
tion relates  to  the  construction  of  wire  brushes,  suitable  for  clean- 
ing gun  barrels,  the  tubes  of  steam  boilers,  and  other  tubular 
articles.  It  is  described  as  follows  : — "  I  take  a  flat  ring  of  brass 
"  or  other  metal  of  about  one-half  the  diameter  externally  which 
"  the  finished  cleaner  is  intended  to  have.  I  take  a  series  of 
short  lengths  of  fine  wire  (the  wires  being  somewhat  longer 
than  the  diameter  of  the  finished  cleaner)  and  arrange  them 
in  the  ring  in  a  tubular  form.  I  bend  the  wires  outwards  on 
both  sides  of  the  ring,  thus  making  one-half  of  each  wire  lie 
agunst  one  of  the  flat  sides  of  the  ring,  and  the  other  half  of 
the  wire  against  the  other  flat  side  of  the  ring.  The  doubled 
wires  are  thus  made  to  lie  radially  on  either  side  of  the  ring  in 
the  position  of  the  bristles  of  a  rotary  brush.  The  ring  of  wires 
may  be  fixed  to  a  cylindrical  holder  by  a  screw  passed  through 
the  ring  and  taking  into  the  end  of  the  holder,  the  ring  being 
"  held  between  the  head  of  the  screw  and  the  end  of  the  holder. 
"  Any  required  number  of  the  rings  of  wire  may  be  strung  upon 
**  a  screw  of  sufficient  length,  and  bound  together  by  the  screw 
'*  taking  into  the  holder.  I  prefer  to  put  metal  washers  between 
"  the  difPerent  rings  of  wire  in  order  to  keep  them  a  short 
"  distance  apart.  By  combining  together  a  series  of  the  rings  of 
"  wire  a  cylindrical  cleaner  of  any  desired  length  may  be  made. 
'*  I  employ  either  steel,  iron,  brass,  or  German  silver,  or  other 
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[Printed,  4(2.    No  Drawings.] 

A.D.  1866,  February  23.— N«  667. 

PARKER,  Jam£S. — (Provimonal  protection  only,) — ^This  inven- 
tion relates  to  motive-power  engines,  and  to  using  the  foul  air 
from  mines  as  fuel.     It  is  supplemental  to  a  ^tvot  vcv'^^csck^XL 
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relating  to  the  combination  and  use  of  air  and  steam  in  a,ium« 
condensing  engine  as  a  motive  power,  for  which  Letters  Patent 
were  granted  to  this  inventor  bearing  date  October  23rd,  1863;^ 
No.  2,620.  According  to  the  present  invention^  any  atdma^lorw* 
pressure  condensing  engine  may  be  employed  in  the  same  ntenneii' 
without  any  increase  in  the  size  of  the  cylinder.  A  condeniev 
having  a  partial  vacuum  is  now  used,  ''into  which  is  dischai^ed 
"  the  exhaust  steam  and  air,  or  moist  air  firom  the  cylinder,  by 
"  which  means  the  steam  or  moisture  in  the  air  or  a  large  part  of 
''  it  condenses,  and  the  air  previously  in  combination  with-  fhe 
''  steam  cools  and  contracts  considerably,  and  it  is  then  drawn. pff 
from  the  condenser  by  steam  jets  and  nozzles  similar  to  tho^ 
used  to  drive  in  the  atmospheric  air.''  It  is  proposed,  amongst 
other  things,  to  apply  the  vacuum  pressure  ''  as  a  means  <dI 
giving  motive  power  to  en^nes  where  the  pressure  of  steam^ 
hot  or  compressed  air,  or  gas,  may  be  objectionable  by  reason 
of  danger  from  explosion  or  otherwise,  or  where  it  n^ay  be 
"  desirable  to  use  a  cold  motive  power  or  a  motive  power. not 
liable  to  loss  by  condensation.  The  boiler  and  jets  andinoz^es 
may  be  placed  at  a  distance  of  even  several  miles  from  the 
vacuum  engine  with  but  very  little  loss  of  power,  and  therjefpre 
"  will  be  of  great  service  for  mining  purposes,  and  also  becouse 
the  foul  air  or  gas  in  the  mine  will  thereby  be  drawn  69111  the 
mine  and  be  replaced  by  a  constant  stream  of  fresh  atmospheric 
air  flowing,  into  the  mine  to  restore  the  equilibrium  of  pie&i 
sure.  The  foul  air  or  gas  drawn  from  the  mine  if  inflaijaabla 
*^  will  be  discharged  into  the  Are  of  the  boiler  outside  t}ie  mine> 
'*  where  it  will  be  used  as  fuel  to  generate  steam.  In  some, pases 
I  think  the  discharged  inflamable  gas  will  probably  supply 
the  greater  part  of  the  heat  necessary  for  working,  all  the 
engines  of  the  mine,  both  inside  and  outside  the  mine."  ^  . 
[PrinteGU  4(2.    No  Drawings.]  ..    , 

A.D.  1866,  February  23.— N«  563. 

SMITH,  Thomas  Jones. — (Provisional  protection  only,) — ^This 
invention  relates  to  working  the  steam  in  steam  engines  expan- 
sively, combined  with  a  variable  cut-o£P.  Instead  of  an  ordinary 
exofflitric,  a  cam,  which  works  between  two  rollers,  is  employied 
to  give  uniform  motion  to  the  sHde  valve.  The  cam  is  fitted  oh 
the  main  shaft,  and  the.  rollers  on  atada  fked  in  the  rod  which 
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operates  thb  valve.  This  rod  is  divided  into  two  or  more  lengths^ 
and  t>ne  on  more  oscillating  levers  with  adjustable  joints  are  intcv* 
{K>aed5  whereby  the  length  of  the  leverage  of  the  rod  may  be  self* 
regulated,  and  the  stroke  of  the  valve  increased  or  diminished 
The  peimliar  ahape  of  the  cam  causes  a  temporary  stop  in  the 
motion .  of  the  ^ve,  which  allows  the  steam  to  expand,  and 
ftyoors  the  exhaust.  When  this  action  of  the  cam  is  combined 
with  tiie  action  of  the  levers,  ^  a  complete  command  is  given  over 
''-  the  opening  of  the  ports." 
CPrmted,4(l.   No  Dxwirixigs.] 

A.D.  1866,  February  23.— N«  666. 

KERR,  Pbter. — {A  communication  from  Messrs,  Hughes  and 
PhUUps.) — {Provisional  protection  not  allowed,) — ^This  invention 
relates  to  ''arranging  and  working  steam  engines  valves."  The 
1st  part  consists  in  operating  the  valves  by  means  of  a  revolving 
crank,  the  pin  whereof  works  in  a  block,  which  slides  laterally  to 
and  j&o  in  a  recess  formed  in  a  slide,  and  gives  vertical  motion 
thereto.  A  curved  projecting  piece,  or  ''cut-off  toe  "  is  attached 
to  the  block,  and  moves  laterally  therewith.  The  steam  valve 
spindle  rests  upon,  and  is  lifted,  and  the  valve  thereby  moved  in 
one  direction  by  a  regulating  rod,  the  longitudinal  motions  of 
which  are  caused  by  the  variations  of  the  governor,  to  which  it  if 
oonnected.  The  free  end  of  the  regulating  rod, .  whereon  the 
valve  spindle  rests,  bears  upon  the  "  cut-off  toe,"  and  more  or 
less  operates  the  valve  as  the  point  of  contact  of  the  rod  upon  the 
curved  surface  of  the  "  cut-ofP  toe  "  is  changed  by  the  action  of 
the  govjBmor.  The  valve  is  returned  by  a  spring,  the  movement 
being  retarded  and  regulated  by  the  "  cut-off  toe  "  in  cox^junction 
with  the  position  of  the  regulating  rod.  The  2nd  part  consists  inr 
placing  a  Collar  in  the  valve  chambw,  for  the  purpose  of  occupy* 
ing  the  space  in  the  steam  passage  between  the  upper  and  lower 
steam  valves.  This  collar  is  held  in  position  by  a  screw,  and  has 
a  hdie  through  it  to  admit  of  the  free  worldng  of  the  valve 
spin<yie. 

DPriBted,10(2.   Drawing.]  ,  .    .        . 

A.D,  1866,  February  24.— N°  679. '  .  ; 

I   ■  ■  ■  • 

WINBY,  Frederick  Charles,  and  WINBY>  Clifford' 
Etches. — ^This  invention  relates  to  the  application  of  power*  to 
machines  for  rolling  metals.     This  ift  eSi^i  \)l.mwA\^  ^ 
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movable  toothed  rack,  which  rests  horizontally  on  rollers,  and  is 
made  to  impart  reciprocating  motion  longitudinally,  !b}f  the 
motions  of  the  piston  rod  of  a  steam  engine,  or  by  an  hydraulic 
ram,  to  the  end  of  either  of  which,  according  to  the  description 
of  power  employed,  it  is  attached.  The  rolling  machine  is 
placed  at  right  angles  to  the  line  of  the  rack  and  piston  rod,  and 
on  the  axis  of  the  bottom  roller  of  the  machine  there  is  fixed  a 
tooth  wheel,  which  by  engaging  with  the  teeth  of  the  rack,  causes 
the  roller  to  revolve.  On  the  other  end  of  the  axis  of  this  roller 
is  a  tooth  wheel,  which  gears  into  a  corresponding  toothed  wheel 
fixed  on  the  axis  of  the  top  roller,  to  which  it  thereby  imparts 
simultaneous  motion,  the  diameters  to  the  pitch  lines  of  the  two 
wheels  corresponding  with  the  diameters  of  their  respective  rollers. 
The  motion  of  the  rollers  in  relation  to  the  speed  of  the  rack 
may  be  increased  or  diminished  when  necessary  by  the  use  of 
additional  toothed  gearing  on  a  counter  shaft.  Instead  of  trans- 
mitting the  power  of  the  piston  to  the  rolling  machine  by  means 
of  the  rack,  a  chain  wound  on  a  drum  fixed  on  the  roller  azis> 
may  be  employed  for  the  purpose. 
[FrmtecU  1»»  4dE.    Drawings.] 

A.D.  1866,  February  27.— N**  607. 

TRENT,  JosRPH. — (Provisional  protection  onZy.)— This  inven- 
tion relates  to  ''  an  even  balanced  tubular  slide  valve  for  steam 
''  or  other  engines.''  The  valve  is  made  to  fit  and  slide  freely 
within  a  cylindrical  case,  which  may  be  either  cast  with  the  engine 
cylinder  or  secured  thereto  by  bolts  or  screws.  Each  end  of  the 
case  is  closed  by  a  suitable  cover,  through  which  at  one  end  the 
steam  enters,  and  at  the  other  end  through  a  stuffing  box,  the 
valve  rod,  which  is  actuated  by  an  excentric  in  the  usual  way. 
The  steam  induction  ports  open  from  the  cylinder  to  the  interior 
of  the  casing,  and  corresponding  apertures  in  the  valve,  as  it 
slides  to  and  fro,  are  brought  coincident  therewith.  The  exhautit 
stfeam  passes  outside  the  valve  in  a  suitable  recess  sunk  in  its 
exterior,  which  forms  a  passage  between  it  and  the  interior  of  the 
case,  communicating  with  the  exhaust  pipe.  Metallic  packing 
rings  are  employed  to  keep  the  valve  steam  tight.  The  steam 
pressure  being  nearly  equalized  in  all  directions  upon  the  valve, 
it  works  with  very  little  friction,  and  consequently  requires  but 
little  power  to  move  it. 
ll*rbited,4a,   Xo  Drawings.! 
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A.D.  1866,  March  1.— N»  621. 

DOW,  Jambs  DALY.—This  invention  relates  to  steam  boiler 
fdmaoes,  which  are  constructed  to  operate  on  a  principle  adverse 
to  ordinary  boiler  furnaces.  The  fire-bars  are  tubular  and  trans- 
versely disposed,  so  as  to  conmunicate  with  the  water  spaces 
forming  the  sides  of  the  furnace,  which  is  merely  an  open 
chamber  without  a  fire-door,  and  does  not  conmiunicate  with 
the  flues.  The  plane  of  the  fire-bar  surfoce  inclines  forward,  and 
sometimes  is  protected  by  a  range  of  solid  bars,  placed  respectively 
above  the  tubes :  in  other  furnaces,  two  sets  of  tubes  are  introduced, 
one  set  directly  over  the  other.  The  ash-pit  is  closed  by  a  door 
in  firont,  but  is  open  at  the  rear  to  the  boiler  flues.  The  air 
necessary  to  support  combustion  enters  at  the  open  mouth  of  the 
furnace,  and  passes  down  through  the  burning  fuel,  carrying  in 
its  downward  draught  the  flaming  gaseous  and  other  products  of 
combustion  between  the  fire-bars  into  the  ash-pit  beneath,  passing 
thence  through  the  open  passage  in  the  rear  upwards  behind  the 
fiimace  into  the  flues  or  tubes  of  the  boiler,  or  otherwise  into 
segmental  flues  formed  to  rise  on  each  side  of  the  furnace.  When 
the  boiler  is  in  operation,  the  furnace  is  always  open,  and  the 
ash-pit  closed,  but  if  at  any  time  it  becomes  necessary  to  mode- 
rate the  heat,  it  is  immediately  effected  by  partially  closing  the 
furnace  mouth,  and  admitting  a  limited  quantity  of  air  to  the 
ash-pit. 

[Frfaited.'Sd.   Drawing.] 

A.D.  1866,  March  3.— N«  643. 

WALKER,  Robert. — ^This  invention  relates  to  a  calendering, 
mangling,  and  finishing  apparatus,  which  is  directly  combined 
with  steam  power,  llie  machinery  consists  of  strong  metal  side 
frames  or  housings,  which  are  bolted  upon  a  base  plate  and  con- 
tain the  spindle  bearings  for  three  horisontal  rollers,  the  axes  of 
which  are  disposed  above  each  other  in  a  vertical  line.  The  spin- 
dles of  the  rollers  project  beyond  their  bearings  on  one  side  of  the 
machine,  and  carry  worm  wheds.  The  wheels  upon  the  top  and 
bottom  rollers  are  firmly  fixed  on  the  spindle  ends,  but  the  wheel 
on  the  central  roller  is  fitted  either  to  revolve  thereon,  or  to  be 
made  to  revolve  with  the  other  worm  wheels,  by  means  of  a  ver- 
tical scvew,  which  at  the  di£fS6ront  heighte  of  t\i'^\iomoTv\idiL'\^asL^ 


1034  TH5  STEAM  ENGINE. 

of  the  axes  of  the  rollers,  engages  with  the  teeth  of  the  wheels. 
The  lower  end  of  the  screw  is  directly  acted  upon  by  the  piston 
of  &  steam  cylinder,  which  is  fixed  in  a  suitable  place  made  in  the 
bftse  of  one  of  the  side  frames.  The  bearings  of  the  top  roller 
are  eriationary,  the  necessary  pressure  by  means  of  levers^  hydraulic 
rams  or  pistons,  being  applied  beneath  the  bearings  of  the  lower 
rollers,  which  move  between  vertical  facings  in  the  side  frames. 
The  fabric  to  be  operated  upon  i^  wound  on  the  central  roller, 
daring  which  operation  the  roller  is  thrown  out  of  gear  with  the 
screw  and  turned  by  independent  means. 

"  In  other  modifications  the  worm  wheel  on  the  middle  roller 
^'  may  be  dispensed  witii^  in  Which  case  that  roller,  when  not  in 
^'  contact  with  the  upper  roller,  may  be  driven  by  contact  with 
^'  the  bottom  roller  for  putting  the  goods  on  or  oS,  Or  instead 
Qf  three  worm  wheels  there  may  be  a  single  one  fixed  on  the 
spindle  of  the  middle  roller,  the  top  and  bottom  rollers  in 
that  case  receiving  their  motion  by  contact  with  the  middle 
"  roller." 

[Printed,  lOd.   DrawingO 

A.D.  1866,  March  3.— N«  660. 

POLLIT,  JosBPH,  and  WIGZELL,  Eustace.— (Pnw«»o»a/ 
protection  only.) — ^This  invention  relates  to  apparatus  for  drying 
steam,  and  heating  the  feed  water  for  stationary  steam  boilers. 
It  "  consists  of  a  double  box  or  an  enclosed  vessel  divided  by  a 
"  partition  into  two  compartments,  each  being  provided  with  a 
'^  branch  pipe,  the  one  for  inlet  and  the  other  for  outlet  of  steam 
or  water.  One  of  these  boxes  or  compartments  has  an  open- 
ing in  the  side  opposite  to  or  parallel  with  the  partition,  and,  a 
^  pipe  or  tube  having  one  end  closed  and  the  other  open  is  fixed 
in  or  to  the  said  opening  with  its  closed  end  projecting  oi|t- 
ward.  The  partition  has  also  an  opening  of  smaller  dimensions^ 
in  whidi  another  tube  or  pipe  open  at  both  ends  is  fixed,  pro- 
jecting thi^ugh  the  aforesaid  compartment  and  concentrically 
into  or  within  the  first-named  tube,  nearly  to  or  within  a  short 
distance  of  its  closed  end,  leaving  a  passage  from  one  tube  to 
**  the  other.  One  or  a  series  of  such  vessels  is  or  are  placed  in 
'*  the  flue  or  flues  of  a  boiler  or  steam  generator,  the  inlet  branoh 
'.^  or  branches  connecting  by  a  pipe  or  pipes  with  the  steam 
**  ehambetr  of  the  boiler,  so  that  iiteam  may  pass  l^ecefrom  into 
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i'  this  vessel  or  vessels  and  through  the  inner  tube  or  tubes  into 
**  and  through  the  annukr  space  or  spaces  formed  betwixt  the 
"  inner  and  outer  tubes  and  into  the  other  compartment^  thenoe 
passing  through  the  outlet  pipes  it  may  be  conducted  by  other 
pipes  or  pipe  to  the  place  where  it  is  required  to  be  used.  The 
flame  or  heat  passing  horn  the  furnace  of  the  boiler  circulating 
*'  about  these  vessels  and  the  tubes  thereof  dries  the  steam  as  it 

"  passes  through  them When  this  apparatus  is 

"  used  for  heating  the  feed  water  the  inlet  branches  or  branch 
*'  are  or  is  connected  to  the  supply,  and  the  outlet  branches  or 
"  brandi  to  the  boiler  or  steam  generator,  whereby  the  said  feed 
*'  water  is  heated  during  its  passage.'' 
[Printed,  4d.    S)o  Drawings.] 

A.D.  1866,  March  3.— N°  657. 

BISCHOFF,  John. — (A  communication  from  Robert  Creuebaur,) 
— ^This  invention  relates  to  steam  cultivators,  and  to  traction  a|id 
portable  st^am  engines,  and  consists  : — 

1st.  In  the  application  to  a  steam  traction  engine,  travelling 
on  two  driving,  and  one  steering  wheel  in  front,  of  one  or  more 
horizontal  circular  frames,  which  rotate  on  vertical  axes  carried 
by  a  transverse  beam  at  the  after  end  of  the  engine.  The  circulsr 
freones  carry  the  ploughs,  coulters,  scarifying  blades  or  necessary 
implements  for  performing  different  kinds  of  work,  and  are 
actuated  by  chains  and  chain  wheels,  set  in  motion  by  bevel  gear- 
ing driven  by  a  pinion  on  the  engine  crank  shaft,  which  actuates 
the  two  driving  wheels  at  the  required  speed  by  means  of  two 
sets  of  differential  gearing.  Provision  is  made  for  raising  and 
lowering  the  scarifying  frames,  and  for  setting  the  blades  to  work 
into  the  soil  at  the  required  depth,  also  for  guiding,  stoppings 
starting,  and  reversing  motion. 

2nd.  Relates  to  apparatus  attached  to  an  agricultural  steam- 
carriage  for  digging  trenches  or  ditches. 

3rd.  Consists  in  overcoming  the  dead  points  of  the  crank 
shaft  of  an  agricultural  engine,  actuated  by  the  piston  rod  of  a 
single  steam  cylinder.  This  is  effected  by  attaching  a  small  cylin- 
der to  the  main  cylinder,  and  by  means  of  the  small  piston  rod 
so  act  at  the  proper  time  upon  a  set  of  levers,  that  the  main  crank 
is  thereby  pushed  over  the  dead  points. 

4th.  ReLfttes  to  the  construction  of  the  boiler,  which  is  cylin- 
drical and  vertically  disposed  upon  the  ooxiift^  tosiA*    ''^iis^ 
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steam  cylinder  is  inverted  and  attached  to  the  hoiler,  which  con- 
tains a  numher  of  pendent  water  tubes ;  these  tubes  are  attached 
to  the  top  of  the  fire-box  and  reach  down  to  the  fire-bed.  Con- 
oentrically  placed  within  each  tube  there  is  a  smaller  tube  for 
causing  a  downward  and  upward  flow  of  the  water.  From  the 
top  of  the  fire-box;  a  circumposed  series  of  vertical  tubes  convey 
the  products  of  combustion  through  the  upper  water  and  steam 
spaces  to  a  hemispherical  chamber,  formed  over  the  crown  of  the 
boiler  and  conmiunicating  with  the  chimney.  The  hemispherical 
chamber  "  is  surrounded  and  covered  by  a  double  jacket  or  casing 
**  forming  an  inner  and  an  outer  air  space  ....  on  the  top  of  the 
"  boiler ;  these  two  casings  form  an  inner  and  an  outer  cylindrical 
"  box  in  which  is  placed  on  a  vertical  spindle  a  fan  with  obliquely 
set  blades.  The  escape  steam  from  the  cylinders  passes  into  a 
large  circular  tube  placed  horizontally  round  the  top  of  the 
boiler  between  the  inner  and  outer  jacket,  and  a  number  of 
^  smaller  tubes  fixed  into  this  tube  reach  down  between  the  inner 
'^  and  outer  jacket,  and  dip  with  their  open  ends  into  the  feed 
"  water  which  encircles  the  lower  part  of  the  boiler.  When  the 
**  fan  driven  from  the  crank  shafb  is  in  motion  cold  air  is  drawn 
'''  in  at  the  lower  end  of  the  outer  casing,  and  this  cold  air  pass- 
"  ing  all  round  the  small  vertical  tubes  will  become  partially 
**  heated  and  at  the  same  time  cause  a  portion  of  the  steam  in  the 
**  said  tubes  to  condense  and  run  into  the  feed  water.  The  air  is 
"  drawn  over  the  edge  of  the  inner  casing  into  the  cylindrical 
**  fan  box,  and  by  the  fan  it  is  forced  down  between  the  inner 
^  casing  and  the  boiler  and  into  the  furnace  above  and  below  the 
**  grate  bars,  llie  fan  is  loose  on  its  spindle,  and  when  the  speed 
of  the  engine  is  increasing  the  fan  rises,  and  by  so  doing  raises 
the  shorter  arms  of  two  levers,  one  of  which  is  connected  with 
"  the  throttle  valve  of  the  steam  pipe  and  the  other  with  a 
damper  in  the  funnel.  The  fan  therefore  serves  the  triple  pur- 
pose of  condensing  the  escape  steam  and  converting  it  int& 
"  feed  water,  of  supplying  hot  blast  to  the  furnace,  and,  finally^ 
••  of  regulating  the  speed  of  the  engine." 
-     CPrinted,  2».  ed.    Drawings.] 

A.D.  1866,  March  6.— N»  661. 

S,  James. — {Provisional  protection  onJy,) — ^This  invention 
i7  an  improved  superheater  for  a  certain  dass  of  steam 
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boilers  known  as  "  Flash  Firers/'  the  object  being  to  utilize  the 
gases  generated  within  the  flues  of  such  boilers,  which  gases  are 
more  or  less  wasted.  The  inventor  says^  '*  I  effect  this  by  extend- 
"  ing  or  continuing  the  side  flue  (which  is  usually  carried  up  to 
*'  the  water  line)  over  the  upper  surface  of  the  boHer.  Along  the 
centre  of  the  boiler  at  the  top  I  place  a  line  of  brickwork  to 
separate  the  side  flues,  and  at  either  end  of  this  supeiheifter  or 
"  hot-air  chamber  I  place  a  course  of  brickwork,  so  that  there 
'*  shall  be  no  through  draft,  but  the  flames  confined  to  their  usual 

"  channels The  upper  parts  of  the  flues  therefore  by 

this  arrangement  are  chambers  filled  with  hot  air,  which  acts 
upon  the  plates  constituting  the  steam  chamber  of  the  boiler." 
[Friiited,  4d.   No  IXrawings.] 

A.D.  1866,  March  6.— N«  665. 

HACKETT,  Hbnry. — ^This  invention  relates  to  a  safety  valve  ot 
apparatus  for  steam  boilers ;  it  is  designed  to  prevent  explosions 
horn  over  pressure,  and  check  any  increase  in  pressure  when  there 
is  any  deficiency  of  water  in  the  boiler.  The  apparatus  consists 
of  an  internal  cylinder  surrounded  by  an  outer  cylinder,  the  two 
being  divided  by  an  annular  space,  and  cast  together  upon  a 
bottom  flange,  which  is  secured  to  the  top  of  the  boiler.  A  valve 
closes  upon  the  top  of  the  inner  cylinder  and  the  annular  space, 
fitting  inside  the  outer  cylinder,  which  is  closed  by  a  top  cover, 
allowing  space  for  the  valve,  which  is  weighted  internally,  to  rise. 
The  bottom  of  the  inner  cylinder  is  open  to  the  boiler,  so  that 
steam  has  access  to  the  valve,  and  by  means  of  tubes  which 
descend  into  the  water  space,  the  water  is  by  the  steam  pressure 
in  the  boiler  forced  upwards  into  the  annular  space,  from  which 
an  outlet  tube  above  the  level  of  the  valve  seating,  forms  a  com- 
munication with  the  furnace.  The  arrangements  for  weighting  the 
valve  within  the  boiler  are  so  managed,  that  the  valve  will  be  liffced 
either  by  excess  of  steam  pressure  or  when  the  water  in  the  boiler  is 
below  the  safety  level ;  and  when  either  condition  occurs,  and  the 
opening  to  the  outlet  tube  is  uncovered  by  the  lifting  of  the 
valve,  a  rush  of  steam  and  water  takeis  place  down  the  tube, 
which  being  turned  up  at  the  lower  end,  the  escape  is  directed 
against  the  roof  of  the  furnace,  whence  it  falls  in  a  shower  upon 
the  fire,  which  is  either  damped  or  extinguished  thereby. 
\Vrinted,8d,   DnwiDg,] 
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A.D.  1866,  March  6.— N°  666. 

DA  VIES,  GsoRGB.  —  {A  communication  from  Isidore  Nillus, 
the  younger,) — ^This  invention  relates  to  portable  steam  engines. 
The  boiler  is  composed  af  a  Horizontal  cylindrical  body,  which 
contains  a  main  flue,  and  a  group  of  return  tubes ;  it  is  united  to 
a  vesical  body,  which  contains  a  low  furnace,  and  a  loffcy  steam 
chest  covered  in  by  an  arched  top,  whereon,  centrally  disposed, 
is  the  chimney.  The  flaming  products  of  combustion  course  from 
the  furnace  along  the  main  horizontal  flue  into  a  chamber  at  the 
back  of  the  boiler,  where  they  rise  and  enter  the  return  tubes,  and 
aire  dischairged  into  a  smoke  box  above  the  famace  in  front, 
whence  they  rise  through  a  flue  which  curves  upward  in  the  steam 
chest  and  unites  Tvith  the  chimney.  The  engine  cylinder  and 
working  parts  are  disposed  upon  a  foundation  frame,  which  is 
mounted  upon  the  horizontal  section  of  the  boiler,  and  so  fixed 
there  by  brackets  as  to  be  above  the  injurious  influence  of  the 
radiating  heat.  The  cylinder  acting  longitudinally,  is  centrally 
fixed  in  the  usual  manner  upon  the  end  of  the  frame  near  to  the 
steam  chesty  with  the  valve  chest  on  one  side,  and  the  feed  pump, 
which  is  incliningly  placed,  on  the  other.  The  pump  is  actuated 
by  an  excentric  on  the  crank  shaft,  which  is  transversely  disposed 
in  suitably  coupled  bearings  across  the  back  end  of  the  frame. 
Motion  is  given  off  by  means  of  two  strap  pulleys,  mouiited 
respectively  at  each  end  of  the  crank  shaft,  whereon  also  are  fixed 
two  fly  wheels.  The  cross  head  slides  and  guides,  and  connecting 
rod,  are  conveniently  disposed  and  work  upon  the  frame  in  the 
ordinary  manner,  and  the  mode  of  distributing  the  steam  in  the 
steam  cylinder,  comprises  all  the  details  necessary  to  produce  a 
variable  expansion  at  wiU.  The  exhaust  steam  first  heats  the 
feed  water  and  then  forms  a  blast  in  the  chimney,  and  the  move- 
ments of  the  throttle  valve  ajre  regulated  by  a  governor. 
[Printed,  8<2.  Drawing.] 

A.D.  1866,  March  5.^N«  667. 

GRAY,  Jambs. — ^This  invention  relates  to  the  preparation  of 
chemical  fluids  for  rendering  sea  water,  and  hard  or  otherwise 
impure  wat^,  more  suitable  for  use  in  steam  boilers,  and  for 
other  purposes.  These  fluids  are  generally  p^pared  in  the  follow- 
Jng^  manner,  although  the  chemical  com^nent  proportions  are 


THE  STEAM  ENGINE.  1039 

subject  to  variation  according  to  circumstances.  To  100  gallons 
of  water  is  added  3  cwt.  of  soda  ash^  and  3  cwt.  of  fresh  burned 
lime ;  after  being  boiled  together  for  one  or  two  hours  the  clear 
liquor  is  drawn  off  and  constitutes  fluid  No.  1.  Fluids  Nos.  2, 3, 
and  4,  are  made  respectively  in  the  saft&e  manner^  with  common 
8odi^  potAsh,  or  blackash,  and  pearla^  instead  of  soda  ash;  and 
in  fluid  No.  5,  kelp  from  sea  wrack  is  substituted  for  the  soda  ash; 
The  residuum  of  precipitated  matter  may  either  be  subjedifl  to  a 
second  boilings  or  utilized  for  various  useful  or  sanitary  purposes. 
To  one  hundred  horses  nominal  boiler  power,  30  gaUs.  of  either  of 
the  fluids  may  be  added  to  sea  water  in  the  boiler  or  in  a  separate 
vessel,  which  quantity,  it  is  stated,  will  suffice  to  prevent  incrusta- 
tion and  corrosion  for  one  month,  and  one  half  the  quantity  per 
month  will  be  sufficient  for  boilers  fed  with  hard  or  impure  water. 
[Printed,  4(i.   No  Brawinga.] 

A.D.  1866,  March  6.— N«  668. 

BERRY,  William  Hbnrt. — The  object  of  this  invention  is  to 
simplify  the  working  gear  of  double-action  steam  hammers,  so  as 
to  render  them  capable  of  being  used  as  self-acting  steam  hammers 
or  hand-worked  hammers.  Attached  to  the  hammer  head  is  a  rod 
which  slides  through  a  guide  on  the  cylinder  and  terminates  at 
top  in  an  eye,  wherein,  made  to  work  easily,  is  a  circular  block, 
through  which  there  is  a  hole  to  receive  a  sliding  bar  or  lever, 
firmly  keyed  on  a  short  shaft,  whereon,  at  the  other  end,  there  is 
^ed  nearly  at  right  angles  to  the  first,  another  lever,  which 
engages  another  circular  block,  working  in  an  eye  formed  in  the 
spindle  of  the  valve  for  regulating  the  admission  and  emission  of 
the  steam.  The  short  shaft  is  carried  in  an  eccentric  bush,  which 
fits  loosely  in  a  bearing  on  the  cylinder  cover,  and  carries  a  lever 
at  one  end,  which,  by  means  of  a  connecting  rod,  receives  motion 
-from  a  hand  lever,  whereby  the  position  of  the  axis  of  the  shaft  is 
changed  when  the  eccentric  bush  is  turned  in  its  bearing.  Two 
handles  are  provided,  one  for  changing  the  position  of  the  shaft, 
which  effects  the  necessary  alteration  in  the  traverse  and  lead  of 
the  vahre,  and  consequently  the  length  of  the  stroke  or  &11  of 
i^e  hammer,  and  the  other  for  regulating  the  admission  of  steam. 
The  valve  gear  of  the  hammer  will  self-act,  or,  if  required,  can  be 
worked  by  hand. 

pPrinted,  lOd.    Drawing.] 
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A.D.  186G,  March  6.— N«  681. 

SOUTAR,  Samuel. — (A  communication  from  Daniel  McDowell,) 
— (Provisional protection  only,) — This  invention  relates  to  a  method 
and  apparatus  for  cleaniiig  the  tubes  of  steam  boilers^  which  is 
efiPected  by  the  introduction  into  the  end  of  each  tube  of  a  sudden 
issue  of  steam.  The  "  apparatus  consists  of  a  jet  pipe  about  three 
"  feet  in  lengthy  similar  to  that  used  for  fire  engines,  with  a  steam 
■  *  cock  at  the  end  next  the  handle ;  it  is  connected  to  the  boiler 
"  at  any  convenient  spot  by  a  few  feet  of  gas  piping,  with  two  or 
three  bends  to  serve  as  union  joints  to  allow  the  jet  to  be  turned 
in  any  direction.  A  second  steam  cock  is  placed  close  to  the 
*'  boiler  to  shut  the  steam  off  from  the  pipe  when  not  in  use. 
When  the  apparatus  is  going  to  be  used  the  jet  will  be  screwed 
on  and  the  jet  cock  closed ;  the  steam  cock  next  the  boiler  will 
then  be  opened,  and  the  pipe  will  be  filled  with  steam  down  to 
''  the  jet  cock ;  the  end  of  the  jet  will  then  be  introduced  into  the 
''  tube,  and  by  a  sharp  turn  of  the  cock  a  blast  of  steam  passes 
**  through  the  tube,  and  every  particle  of  dirt  and  crust  is  driven 
"  out ;  the  jet  is  then  placed  in  another  tube,  and  so  on,  until  all 
**  are  properly  cleaned  out." 
[Printed,  4d,    No  Drawings.] 

A.D.  1866,  March  6.— N«  682. 

CAMPBELL,  Archibald  Campbell.-- (Promtona/  protection 
only,) — ^This  invention  relates  to  a  mode  and  apparatus  for  super- 
heating steam.  One  or  more  superheating  vessels  or  receivers  are 
employed,  and  either  heated  by  the  boiler  fires  or  by  an  indepen- 
dent ^mace.  These  vessels  are  not  in  open  communication  with 
the  boiler.  When  the  discharge  of  superheated  steam  takes  place 
into  the  engine  cylinder,  and  the  pressure  in  the  superheaters  is 
reduced  to  the  pressure  in  the  boiler,  a  valve  opens  the  conmiuni- 
cation  with  the  boiler,  and  the  vessels  are  refiJOled  with  steam. 
The  superheating  action  and  consequent  increasing  pressure  in 
the  superheating  vessels  then  closes  the  valve  pending  the  next 
discharge  to  the  engine.  According  to  other  arrangements  the 
steam  is  passed  from  the  boiler  to  the  superheating  vessels  by 
means  of  a  force  pump,  so  that  the  maximum  pressure  is  always 
confined  to  the  superheaters. 
[Printed,  4d,   No  DrawingB.! 
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A.D.  1866.  March  6.— N»  684. 

NEWTON,  Alfred  Vincent. — {A  communication  from  John 
Bowman  Atwater.) — ^This  inyention  relates  to— 

Ist.  "  Working  engines  by  the  combined  action  of  steam  and 
"  air.*' 
2nd.  "  The  employment  of  steam  acting  directly  upon  atmo- 
spheric air  for  the  purpose  of  compressing  the  air  into  a  rarefy- 
ing chamber  which  communicates  with  the  valve  chest  of  an 
"  engine.*' 
3rd.  "  Heating  and  expandusg  air  and  communicating  to  it 

certain  quantities  of  moisture  by  means  of  steam and 

then  farther  rarefying  the  air  thus  treated  for  the  purpose  of 
''  employing  it  as  a  motive  agent/'  The  invention,  it  is  stated, 
is  applicable  to  almost  all  steam  engines.  A  steam  boiler  in  the 
form  of  a  firostum  with  a  central  furnace  and  vertical  flue  is  em- 
ployed. The  products  of  combustion  impinge  upon  and  heat  the 
air  contained  in  a  hemispherical  rarefying  chamber  which  is  super- 
posed above  the  boiler.  The  cells  in  a  cylinder,  which  revolves 
between  two  fixed  discs  are,  at  a  certain  part  of  its  revolution, 
open  through  one  disc  to  communicate  with  and  receive  steam 
from  the  boiler  at  a  very  low  pressure,  and  at  another  part  of  the 
revolution  of  the  cylinder,  the  steam  in  the  ceUs  is  discharged 
into  the  rarefying  chamber  through  an  opening  in  the  other  disc. 
These  openings  in  the  discs  are,  by  turns,  as  the  cylinder  revolves, 
brought  into  coincidence  with  the  cells,  which  also  at  one  part  of 
the  revolution  are  open  to  the  atmosphere  through  a  separate 
opening  in  the  disc  which  admits  the  steam.  The  rarefying  cham- 
ber by  means  of  a  pipe  communicates  with  the  slide  valve  chest 
of  the  engine. 

[Printed,  U.  6d,   Drawings.] 

A.D.  1866,  March  7.— N«  696. 

BALDWIN,  Aaron  Charles. — ^This  invention  relates  to  the 
construction  of  a  rotary  steam  engine,  the  parts  of  which  are  so 
arranged  as  to  be  easily  accessible  for  a^ustment,  oiling,  and 
repidrs.  The  first  part  relates  to  the  arrangement,  on  the  main 
shaft,  of  a  central  disc  or  wheel,  which  diminishes  in  thickness 
towards  the  periphery  and  carries  two  pistons,  one  on  each  side  or 
face.  These  pistons  work  in  annular  grooves  circumferentially 
formed  within  a  fixed  cylinder,  which,  in.  reUAioTi  tiO  \>Vk&  ^^S^^Ss^ 


1042  THE  STEAM  ENGINE. 

concentrically  disposed  and  rests  upon  a  suitable  foundation.  At 
certain  points  in  the  revolution  of  the  disc^  the  annular  spaces  are 
closed  by  resistant  plates^  which  are  projected  radially  in  succes- 
sion across  the  annular  space,  while  the  pistons  are  passing  their 
respective  induction  ports,  and  so  form  fixed  abutments  to  resist 
the  steam  in  one  direction,  which,  by  pressing  against  the  pistons 
in  the  other  direction,  causes  the  disc  and  shaft  to  rotate.  These 
slides,  which  are  disposed  between  the  induction  and  exhaust  ports, 
as  the  pistons  come  round,  are,  by  the  action  of  the  mechanism, 
temporarily  withdrawn  to  allow  the  pistons  to  pass,  and  are 
returned  in  time  to  resist  the  pressure  of  the  incoming  steam.  The 
2nd  part  relates  to  the  manner  in  which  the  resistant  slides  are 
fitted  and  supported.  Srd,  relates  to  the  reducing  useless  steam 
space  by  a  peculiar  form  of  the  pistons.  4th,  relates  to  the  fitting 
and  working  of  the  slide  valves  and  to  the  mode  of  reversing 
motion.  5th,  to  a  system  of  packing  for  the  prevention  of  inward 
leakage.  6th,  to  adjusting  the  packing;  and  7th,  to  relieving 
the  pistons  from  friction  during  the  passing  through  that  part  of 
their  revolution  in  which  they  exert  no  power. 
[Printed,  lOd.   Drawing.] 

A.D.  1866,  March  7.— N"  699. 

BOUSFIELD,  George  Tomlinson. — {A  comrmnicaiion  from 
'  Richard  Dudgeon,) — ^This  invention  relates  to  apparatus  for  expand- 
ing tubes,  and  thus  causing  the  ends  of  boiler  tubes  to  fit  l^e  tube 
sheets.  This  is  effected  by  the  divergent  pressure  of  a  roller  applied 
inside  the  tube  end.    The  roller  is  fitted  into  a  metal  stock,  which 
slides  in  a  longitudinal  groove  formed  in  one  side  of  a  tapering 
plug,  which  plug  with  the  roller  is  inserted  and  forced  into  the 
end  of  the  tube,  at  the  same  time  that  the  plug  is  turned  round 
by  means  of  a  wrench  or  spanner.    During  the  operation  the  plug 
bears  against  one  side  of  the  tube,  and  the  roller  against  the  oppo- 
site side,  whereby  the  metal  of  the  tube  is  gradually  distended 
and  the  tube  end  enlarged.    A  cutting  instrument  is  attached  to 
the  stock  for  the  purpose  of  trimming  and  finishing  the  end  of  the 
tube  before  the  plug  is  withdrawn.    Amongst  the  modifications 
there  is  a  stock  described,  into  which  is  fitted  three  rollers,  whidi 
'  roUers  are  made  to  press  divergently  against  the  interior  of  i^e 
*ube  by  means  of  a  plain  central  plug  advanced  into  the  tube 
ad  by  means  of  a  screw,  and  turned  by  the  aid  of  a  wrench. 
[Printed,ls,   Drawings.] 
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AJ).  1866,  March  8.— N»  708. 

MUSCHAMP,  John  Bell  and  CARD,  Joseph  William.— 
(Provisional  protection  only.) — This  invention  relates  to  steam 
engines,  to  which  steam  is  supplied  without  the  assistance  or  use 
of  an  ordinary  boiler.  The  engine  cylinder  is  (by  preference) 
disposed  near  the  tube  plate  of  a  fire-box  of  ordinary  construction, 
and  is  partly  surrounded  by  fire  tubes,  cast  thereon,  or  attached 
in  any  conyenient  manner  thereto.  By  means  of  these  tubes  the 
requisite  heat  is  imparted  to  the  cylinder  for  instanteously  con- 
-verting  into  steam  a  limited  quantity  of  heated  water,  whidi,  at 
the  end  of  each  stroke  of  the  piston  is,  by  means  of  a  double* 
action  pomp,  alternately  ii^cted  into  the  ends  of  the  cylinder, 
and  there  omyerted  into  steam  in  time  to  produce  the  following 
stroke,  the  quantity  of  water  being  regulated  by  a  throttle  valve 
operated  by  the  governor.  An  ordinary  sUde  valve  is  not  required, 
a  plain  sluiing  plate  being  sufficient  to  govern  the  exhaust  port* 
Instead  of  generating  the  steam  direct  in  the  cylinder,  the 
latter  may  be  placed  contiguous  to  and  in  communication  with 
a  generating  vessel,  wherein  the  requisite  amount  of  water,  to 
produce  steam  respectively  for  the  succeeding  strokes  of  the 
piston,  is,  previous  to  each  stroke  intermittently  ii^ected.  The 
water  previous  to  use  is  heated  by  the  exhaust  steam  or  others 
mse. 

CPrint8d,4(i.   No  Drawings.] 

A.D.  1866,  March  9.— N°  716. 

PATTISON,  Thomas  and  BOOTH,  J ouvi. --{Provisional  pro- 
tectum  only,) — This  invention,  relating  to  metallic  packings  for 
pistons,  consists  in  the  use  of  a  double  ring,  which  is  first  made  a 
trifle  larger  in  diameter  than  the  cylinder  in  which  it  is  intended 
to  work,  and  as  wide  as  two  piston  rings,  and  then,  excepting  a 
very  small  portion  about  one-half  its  width,  it  is  divided  round 
its  circumference  by  a  radial  cut.  From  the  ends  respectively  of 
the  part  which  remains  uncut,  and  by  which  only  the  two  parts 
remain  united,  each  half  or  ring  is  obliquely  cross  cut  through, 
which  leaves  one  end  of  each  ring  free,  and  from  these  ends 
euffideut  metal  is  taken  off  to  allow  of  the  compression  of  the 
rings  to  the  necessaiy  size  for  fitting  the  iatenot  oi  tVvs^  c^\nA^ 
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wherein  they  are  intended  to  work.    One  or  more  of  these  duplex 
rings  may  be  used  for  the  packing  of  a  piston. 
[Frinted,  4el.   No  Drawings.] 

A.D.  1866,  March  10.— N»  731. 

RICHARDSON,  Charles  James.— This  invention  relates  to 
"  arranging  steam  boiler  and  other  furnaces,  in  order  to 
'^  render  them  more  suitable  for  burning  petroleum  and  like 
"  oils."  The  lower  part  of  the  fmmace  is  shaped  to  the  form  of 
a  trough,  wherein  the  petroleum  or  other  inflammable  oil  is 
supplied  in  sufficient  quantity  by  means  of  a  pipe.  Blocks  of 
porous  material,  about  four  inches  thick,  are  arranged  to  fill  the 
bottom  of  the  trough,  and  these  blocks  have  channels  underneath 
to  admit  of  the  fluxion  of  the  oil,  which  percolates  upwards  through 
the  pores  of  the  n:iaterial,  and  burns  upon  its  upper  sur^EKse. 
Those  oils  which  require  to  be  heated  before  they  will  flow  through 
a  pipe,  are  placed  in  a  vessel  disposed  in  the  front  part  of  the 
trough.  Steam  under  pressure,  (or  by  preference  superheated 
waste  steam,)  is  injected  through  three  or  more  jet  pipes  into  thti 
channels  under  the  blocks  of  porous  material,  through  which 
it  rises,  is  decomposed  into  its  constituent  gases  (oxygen  and 
hydrogen),  mixes  with  the  vapour  of  the  oil,  and  produces  a 
smokeless  fire.  Suitable  stop  cocks  are  provided  to  regulate  the 
inflow  of  the  oil  and  the  steam,  the  proper  quantities  being  indi- 
cated by  the  chimney  ceasing  to  emit  smoke.  Wanned  air  is 
suppUed  at  the  back  of  the  furnace,  and  a  pipe  is  provided  for  the 
escape  of  an  excessive  supply  of  steam. 
[Printed,  4(2.    No  Drawings.] 

A.D.  1866,  March  10.— N»  738. 

BOULTON,  Matthew  Piers  Watt.— This  invention  relates 
to  generating  and  applying  heat.  It  is  stated  that  "In  the 
working  of  ordinary  steam  engines  the  expansion  of  the  air  and 
gases  in  the  furnaces  affords  a  source  of  mechanical  power 
**  which  is  not  used.  With  a  view  to  obtaining  the  maximum 
"  efPect  from  the  heat  it  is  desirable  that  the  expansive  force 
'*  produced  by  the  combustion  of  the  fuel  should  be  used  to 
''  produce  mechanical  effect,  and  that  the  heat  remaining  in  the 
products  of  combustion  after  they  have  performed  work  should 
be  further  utilized  as  a  source  of  motive  power.    For  this 
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**  purpose  it  may  be  employed  to  generate  steam  in  a  boiler  or 
*'  vessel,  the  steam  so  generated  being  used  to  perform  work  in 
*'  an  engine/'  The  invention  consists  1st.  in  various  modes 
of  constructing  engines  in  which  a  mixture  of  gas  and  air  or 
or  other  inflammable  matter  is  ignited,  aud  the  products  of 
combustion  are  caused  to  pass  into  the  interior  of  a  boiler  or 
evaporating  chamber  and  act  along  with  the  steam  to  produce 
motive  power.'*  2ad.  Employing  one  or  more  jets  or  blasts  of 
steam  at  high  pressure,  to  induct  or  force  the  exhaust  steam  from 
-an  engine  into  a  vessel  containing  low-pressure  steam,  which  is 
employed  to  produce  motive  power,  drd.  Applying  and  fitting 
partitions  or  diaphragms  in  boilers  to  promote  the  circulation  of 
the  water.  4th.  Causing  a  forced  circulation  of  the  water  in 
steam  boilers  by  means  of  a  pump  or  propelling  apparatus.  5th. 
Employing  ''the  propulsive  force  of  an  ignited  inflammable 
'*  mixture  to  drive  tur  into  a  vessel  in  which  it  is  contained  under 
pressure  and  whence  it  is  taken  to  act  on  a  piston  or  otherwise 
to  produce  motive  power."  6th.  Relates  to  combining  with  the 
last  arrangement,  a  boiler  in  which  steam  is  generated  by  the 
discharged  products  of  combustion,  and  used  for  the  production 
of  motive  power.  And  7th  "  the  combination  of  a  vacuum  engine 
in  which  a  partial  vacutun  is  produced  by  the  propulsive  force  of 
an  ignited  inflammable  mixture  with  a  boiler  in  which  steam 
is  generated  by  the  products  of  combustion,  and  the  mode 
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**  described  of  utilizing  the  contraction  of  volume  which  those 
*'  products  undergo  in  generating  steam  as  a  source  of  motive 


*'  power." 

[Printed,  l#.(kf.   Drawings.] 


A.D.  1866,  March  13.— N*  757. 

VULDY,  Jean  Baptisti. — {Provisional  protection  only,) — ^This 
invention  relates  to  steam  boilers,  the  object  being  to  obtain 
perfect  combustion  of  the  fuel,  and  the  prevention  of  smoke.  It 
is  proposed  to  transversely  divide  the  furnace  above  the  fire,  by 
depressing  the  roof  or  by  a  ''  hanging  bridge,"  which  may  be  of 
solid  material,  or  it  may  contain  water  space  in  communication 
with  the  water  in  the  water  spaces  of  the  boiler,  and  in  circulation 
therewith ;  the  latter  construction  applied  to  a  steam  boiler  is 
preferred,  as  the  area  of  the  heating  surface  is  increased,  vcA 
the  hurmng  of  the  bridge  prevented.    The  p\axi«  oi  ^<b  ^sftPowt 


1046  THE  STEAM  ENGINE. 

surface  in  both  compartments  is  on  the  same  leye!,  the  bars  in 
the  back  compartment  being  set  closer  together,  or  in  lieu  of  ban 
a  perforated  plate  may  be  substituted,  whence  suitable  arrange^ 
ments  are  made  for  discharging  the  refuse  into  the  ash-pit  below. 
All  the  fresh  fuel  is  fed  into  the  front  compartment  of  the  furnace, 
and  when  thoroughly  coked,  it  is  thrust,  by  the  aid  of  a  rake  or 
other  instrument,  under  the  bridge  into  the  back  compartment^^ 
and  the  front  fire  is  again  refreshed  with  fuel,  tiie  smoke  from 
which,  by  means  of  the  hanging  bridge,  is  brought  into  close  con- 
tact with  the  incandescent  surface  of  the  fire  in  the  back  compart" 
ment  and  consumed. 

[Printed,  4d.   No  Drawings.] 

A.D.  1866,  March  14.— N°  759. 

ELDER,  John. — ^The  object  of  this  invention  is  to  render  the 
boilers  and  engines  of  steam  ships,  and  particularly  of  vessels  of 
war,  capable  of  being  worked  with  great  economy  under  ordinaiy 
circumstances,  and  yet  be  able  when  required,  to  develope  con- 
siderable increase  of  power  and  speed,  for  the  special  purpose, 
amongst  others,  of  chasing  or  ramming  an  enemy,  or  in  the  case 
of  a  merchant  steamer,  of  escaping  from  an  armed  foe.  The 
engines  are  to  be  constructed  for  working  expansively,  such  as 
those  by  "  Randolf  and  Elder,"  termed  double  cylinder  engines, 
which  work,  imder  various  modifications,  with  high  and  low^ 
pressure  steam.  The  engines  of  the  class  described,  are  fitted  with 
two  pairs  of  cylinders,  each  pair  consisting  of  a  small  high- 
pressure,  and  a  large  low-pressure  cylinder,  the  steam  at  high 
pressure  being  worked  in  the  high-pressure  cylinder,  and  thence 
exhausted  and  worked  expansively  in  the  low-pressure  cylinder. 
In  order  to  meet  the  requirements  of  an  increased  power,  the 
working  and  other  parts  of  the  engines  are  proportionately 
strengthened,  and  the  valves  between  the  cylinders  of  each  pair 
are  so  arranged,  that  it  is  not  necessary  to  interfere  in  the  least 
with  the  ordinary  valve  gear  when  requiring  to  work  the  large 
cylinders  with  full  pressure,  but  simply  to  admit  the  steam  at  all 
times  to  both  ends  of  the  small  cylinder,  whence  it  will  pass  with 
undiminished  pressure  through  the  intermediate  valves  and  pas- 
sages into  the  large  cylinder,  the  small  cylinder  at  such  times 
doiDg  no  work.  The  boilers  being  arranged  for  producing  high- 
pfeasure  s^eam  do  not  requite  oiddilaoiMX  «tet%xv^^,\ro^  vt^  -0:^^^ 
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with  artificial  means  for  hastening  their  consumption  of  fael,  and 
as  a  consequence^  the  more  rapid  production  of  high-pressure 
steam.  To  this  end,  between  the  main  engines  and  boilers,  are 
fitted  two  large  blowing  fans,  and  a  small  pair  of  engines  for 
working  them.  The  furnaces  and  ash-pits  are  closed,  and  the  air 
is  forced  into  the  latter  through  a  system  of  ducts,  whereby  the 
heat  of  the  fires  is  so  greatly  intensified,  as  to  raise  the  increased 
quantity  of  steam  required  to  work  the  large  cyUnders  with  full 
pressure.  The  fons  may  be  used  for  driving  fresh  air  into  gun 
turrets,  and  between  decks,  and  when  in  action,  for  drawing  off 
the  smoj^e. 

[Printed,  1#.  2d.   Dnwings.] 

A  JD.  1866,  March  15.— N»  778. 

GOODWIN,  William. — (Provisional  protection  only,) — ^Thia 
invention  relates  to  a  rotary  steam  engine.  The  outer  case, 
which  is  fixed,  contains  an  annular  groove  or  chamber,  wherein 
f^yntea  a  piston,  which  is  attached  to  and  projects  from  the 
peripheiy  of  a  disc  or  wheel,  which  is  fixed  upon  a  shaft;  supported 
in  bearings  concentric  with  the  annular  chamber.  Extending 
radially  from  the  annular  chamber,  a  deep  recess  is  formed  to 
receive  a  steam  resistant  shde,  which  by  suitable  means  is  pro- 
jected across  the  annular  chamber,  so  as  to  form  a  steam-tight 
abutment  each  revolution  of  the  piston,  the  moment  the  latter 
has  passed  the  recess,  and  is  suddenly  withdrawn,  as  the  piston  in 
its  succeeding  revolution  approaches  it.  There  are  two  steam 
ports  which  open  into  the  annular  chamber,  one  on  each  side  of 
the  recess,  and,  according  to  the  required  direction  of  motion, 
which  is  regulated  by  the  set  position  of  a  slide  valve,  either  of 
the  ports  may  be  made  to  admit  the  steam  and  the  other  emit  the 
exhaust. 

[Printed,  8d.   Drawinff.] 

A.D.  1866,  March  17.— N°  794. 
SHANKS,  John. — (Provisional  protection  on/y.)— This  inven- 
tion relates  to  the  construction  of  steam  boilers,  and  to  apparatus 
for  healang  feed  water.  According  to  one  modification  described 
t^e  boiler  is  made  in  the  form  of  a  cyUnder  with  rounded  ends^ 
and  is  set  vertically  in  a  kind  of  cupola  formed  of  a  cylinder 
of  iron  lined  with  fire-brick ;  this  cupola  forms  the  furnace^  th<^ 
Bi94mm  being  Dear  the  bottom  oi  it,  axvd  ^^  \Ms^fst  ^^^^uc^ 
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down  to  within  a  short  distance  of  the  bars,  whilst  at  the  upper 
part  there  is  an  annular  space  between  it  and  the  sides  of  the 
cupola.  The  fire  gases  pass  away  to  the  chimney  from  the 
top  of  this  annular  space  by  a  single  opening  at  one  side  if  the 
boiler  is  small,  but  by  a  number  of  openings  leading  into  an 
annular  flue  if  the  boiler  is  large."  The  feed  water  heating 
apparatus,  as  applied  to  a  high-pressure  steatn  engine,  consists  of 
a  chamber  fitted  with  perforated  horizontal  partitions.  The  water 
is  admitted  into  the  upper  part  of  the  chamber,  and  foils  in 
showers  through  the  perforated  plates,  meeting  as  it  falls  the 
exhaust  steam  from  the  engine,  which  is  admitted  near  the  bottom 
of  the  chamber  and  passes  upwards  amongst  the  fEdling  water. 
That  portion  of  steam  which  avoids  condensation  escapes  to  the 
atmosphere  through  an  aperture  at  the  top.  The  feed  pump 
draws  the  water  from  the  bottom  of  the  chamber,  and  forces 
it  into  the  boiler  through  a  pipe  which  passes  through  the 
furnace. 

[Printed.  4d.     No  Drawiugs.] 

A.D.  1866,  March  19.— N*  810. 

6EDGE,  William  Edward. — {A  communication  from  Emilio 
Musciacco.) — {Provisional protection  only,) — ^This  is  an  invention 
of  a  steam  dredging  apparatus,  which  acts  by  suction.  A  steam- 
boat containing  boilers  for  generating  the  steam  required  for  the 
operation,  is  employed  in  connection  with  a  hopper  boat.  The 
main  space  in  this  latter  boat,  is  covered  over  and  made  com- 
pletely air-tight ;  a  small  tube  and  cock  is  fitted  to  the  deck  for 
the  emission  of  air,  and  another  small  tube,  which  is  furnished 
with  a  cock  above  the  deck,  and  reaches  to  the  bottom  of  the 
hold  or  hopper,  is  for  the  purpose  of  indicating  when  the  internal 
space  is  filled  with  steam.  The  upper  sides  of  the  hopper  boat 
are  pierced  to  receive  the  bent  ends  of  vertical  suction  pipes, 
which  depend  therefrom  and  reach  towards  the  bottom  of  the 
river  or  water,  where  they  are  affixed  by  means  of  a  strong  flexible 
material,  to  the  upper  part  of  a  hollow  truncated  cone,  or  a 
pyramidal  frustum,  which  rests  upon  the  bottom,  one  on  each 
side  of  the  vessel.  When  the  hopper  boat  and  apjmratus  are 
arranged  in  position,  the  hopper  or  internal  space  is  filled  with 
steam  from  the  steam  boat  by  means  of  a  system  of  union  junction 

pipes,  capable  of  yielding  to  the  motion  of  either  of  the  boats ; 

the  air  contained  in  the  hold  of  t\ie  Yio^^t  \^o%i\i,  \&  «n^ed 
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through  the  air  tube,  which  is  then  closed,  and  when  the  issue  of 
steam  from  the  steam  pipe  indicates  that  the  steam  in  the  hopper 
boat  has  attained  sufficient  density,  that  pipe  is  also  closed.  After 
a  while  the  steam  in  the  hopper  condenses  and  forms  a  vacuum, 
which  causes  suction  and  draws  water  and  material  up  the  suction 
tubes.  At  first  the  mud  and  small  fetid  particles  rise,  then  the 
sand,  and  lastly  portions  of  mixed  gravel  are  drawn  up  the 
pipes  into  the  hopper  boat,  which  when  filled,  moves  off  to  some 
convenient  spot  and  discharges  her  contents  through  a  trap 
valve  in  her  bottom,  which  is  opened  and  closed  by  a  screw. 
CPrintecUad.   DrawiiiK.] 

A.D.  1866,  March  20.— N»  819. 

RAMSBOTTOM,  John. — {Provisional  protection  only,) — ^This 
indention  relates  to  generating  steam,  for  the  purpose  of  obtaining 
motive  power.  Two  vessels  are  employed,  conjointly  or  sepa- 
rately. One,  which  answers  the  purpose  of  a  low-pressure  boiler, 
is  employed  to  heat  the  water  and  generate  sufficient  low-pres- 
sure steam  to  raise  the  heated  water  from  the  boiler  into  a  valve 
chamber,  wherewith  to  supply  the  "  converter  "  or  second  vessel, 
which  contains  nimierous  fire-tubes,  and  is  made  to  ^thstand 
excessive  pre^ure.  This  converter  is  placed  within  the  low-pres- 
sure boiler,  from  the  furnace  of  which  the  flames  and  heated  pro- 
ducts of  combustion  are  arranged  to  course  through  the  tubes  of 
the  converter  on  their  passage  to  the  boiler  flue.  The  valve 
chamber  contains  a  valve,  a  cavity  in  which  alternately  com- 
mimicates  with  the  boiler  and  the  convertor,  as  the  valve  is  moved 
to  and  ho  by  mechanism  actuated  by  the  engine.  When  open  to 
the  boiler,  the  cavity  in  the  valve  is  filled  with  heated  water,  and 
when  in  communication  with  the  convertor,  the  cavity  by  the 
movements  of  the  valve  is  brought  into  coincidence  with  openings 
in  the  valve  seat,  through  which  the  water  is  discharged.  The 
convertor  supplies  the  engine  with  steam,  which  after  use  is 
returned  to  the  boiler,  so  that  feed  water  is  only  required  to 
make  good  the  loss  occasioned  by  leakage  or  escape. 
[Printed,  4d.   No  Drawings.] 

A.D.  1866,  March  21.— N°  839. 
NE  WTON,WiLLi  AM  Edward. — (A  communication  from  Andreas 
Herliw.) — Thia  is  an  invention  of  a  rotary  steaov  «ii\gLTX<&)  '^^DOkS^ 
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consists  of  an  outeT  cylinder,  horizontally  j&xed  or  cast  upon  a 
foundation  plate ;  the  ends  of  the  cylinder  are  closed  by  covers^ 
which  admit  the  main  shaffc  to  pass  through  the  centre  of  l^e 
cylinder,  within  which  fixed  upon  the  shaffc  is  another  cylinder, 
which  fits  in  steam-tight  Motional  contact  between  the  internal 
surfaces  of  the  covers  of  the  outer  cylinder,  but  is  so  much  less  in 
diameter  than  the  internal  diameter  of  the  outer  cylinder,  that  an 
annular  space  is  formed  between  them.     One  half  of  this  space  is 
filled  up  by  a  semi-cylindrical  metal  block,  attached  by  legulaUngr 
screws  to  the  outer  cylinder.    The  ends  of  this  block  terminate 
in  curves,  which  cause  the  radial  movements  of  two  piston  slides, 
fitted  respectively  into    deep  longitudinal   grooves,  diametrally 
sunk  along  the  opposite  sides  of  the  inner  cylinder ;  these  two 
piston-slides  are  united  by  bolts  or  rods,  which  pass  and  slide 
diametrically  through  the  centre  of  the  axis  or  shaft.    Into  the 
annular  space,  at  each  end  of  the  fixed  block,  there  is  an  openmg 
for  the  admission  of  steam,  and  one  at  each  end  for  the  exhaust ; 
these  openings  are  governed  by  stop  cocks.  As  the  inner  cylinder 
revolves  in  either  one  or  other  direction,  the  piston-slides  by  turns 
are  diametrically  actuated  by  contact  with   the  corresponding 
curved  end  of  the  block,  which  forces  the  opposite  slide  (then 
passing  the  other  end  of  the  block  and  induction  port)  across  the 
steam  space,  in  time  to  receive  the  impulsion  of  the  incoming 
steam,  the  force  of  which,  by  operating  alternately  on  the  piston- 
slides,  gives  continuous  rotary  motion  to  the  inner  cylinder  and 
shaffc,  resistance  to  the  steam  in  the  other  direction  being  provided 
by  the  end  of  the  block. 
DPrinted,  8d,    I>rawing.] 


A.D.  1866,  March  22.— N°  853.    (*  *) 
CLARK,  William.  —  (A    communication  from    Adam    Scott 
Cameron,) — "  Improvements  in  steam  pumps." 

The  first  part  relates  to  "  connecting  the  slide  valve  to  a  rod 
**  which  connects  with  two  pistons  working  in  cylinders  that  are 
formed  by  the  ends  of  the  valve  chest."    These  cylinders  con- 
nect by  suitable  channels  with  chambers  which  are  situated  in 
the  cylinder  heads  and  communicate  freely  with  the  cylinder,  and 
"  from  the  outer  ends  of  which  suitable  channels  lead  to  the  steam 
'*  space  of  the  valve  chest.    Said  chambers  are  bored  out  to  receive 
^  small  piston  valves,  the  stems  or  xods  oi  -wYiv^  ^35k?cA  wA  into 
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''  the  main  cylinder ;  and  whenever  the  main  piston  approaches  one 
*^  of  the  ends  of  its  stroke,  it  strikes  the  stem  of  one  of  said 
piston  yalFes  and  throws  open  the  communication  between  the 
appropriate  supplementary  cylinder  and  the  exhaust  port.''  The 
second  part  relates  to  constructing  the  valves,  which  consist  of 
discs  provided  wiHi  annular  recesses  filled  with  elastic  material. 
**  The  valves  and  openings  leading  to^'and  from  the  pump  oylin- 
*'  der  are  so  arranged,  that  by  taking  off  the  bonnet  of  the  valve 
'^  diest  convenient  access  can  be  had  to  all  the  openings,  and  the 
^*  pump  can  be  readily  kept  in  working  order/' 
[Printed,  SdL   Drawing.] 

A.D.  1866,  March  23.— N°  861. 

WINANS,  William  Louis,  and  WINANS,  Thomas.— This 
invention  relates  to  apparatus  for  removing  grease  and  extraneous 
matter  from  the  interior  of  steam  boilers  and  surface  condensers^ 
As  applied  to  marine  purposes  each  boiler  is  furnished  internally 
with  a  pipe,  the  free  end  of  which  is  bell-mouthed  and  turned  up 
so  as  to  appear  a  little  above  the  surface  of  the  ordinary  water 
level ;  the  other  end  of  this  pipe  is  connected  to  an  ordinary 
steam  trap,  which  prevents  the  passage  of  steam,  but  allows  water 
to  pass  and  be  delivered  overboard.  The  greasy  and  other  matter 
which  floats  upon  the  surface  of  the  water  is  received  into  the 
pipe,  and  by  means  of  a  cock  discharged  into  the  trap,  and  thence 
into  the  sea.  By  the  same  means  the  whole  of  the  water  con- 
tained in  a  boiler  may  be  gradually  changed.  As  regards  surface 
condensers,  an  internal  space  or  reservoir  is  left  at  the  bottom  of 
the  condensing  chamber  to  contain  an  accumulation  of  water, 
whereon  the  greasy  particles  which  clog  and  obstruct  the  pump 
valves  are  found  to  float.  The  water  is  therefore^draiivn  off  by  the 
working  pmnps  from  the  bottom  of  the  reservoir,  and  the  greasy 
matter  by  means  of  a  small  pimip,  suitably  arranged  and  worked 
by  hand  or  otherwise.  Accumulations  of  greasy  matter  are 
melted  from  the  surface  of  the  condenser  tubes  by  throttling  the 
flow  ii^ection  water,  in  order  that  the  tubes  may  become  heated. 
[Printed,  8d.   Drawing.] 

A.D.  1866,  March  23.— N<»  863. 
AMOS,  Charles  Edwards,  and  ANDERSON,  William^— 
Th'js  invention  relates  [to  a  mode  of  xecovetm^  \y3  ^^^^^wtsiGtfs^ 
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the  alkaline  constituents  of  waste  liquors  from  paper  mills^  and 
the  obtaining  a  motive  power  therefrom.  An  arranged  frimaoe, 
similar  in  construction  to  a  blast  frimace  is  employed.  The 
liquor  contained  in  a  contiguous  reservoir,  is  admitted  in  regu- 
lated quantities  into  a  casing  which  surrounds  the  furnace,  where, 
maintained  at  a  fixed  level,  it  is  kept  by  the  heat  of  the  furnace 
in  a  constant  state  of  ebullition,  the  bubbling  foam  as  it  rises, 
discharging  itself  through  lateral  openings  into  the  furnace  upon 
the  top  of  the  burning  fuel.  When  it  is  desired  to  use  the  steam 
generated  as  a  motive  power,  or  for  other  purposes,  the  process 
is  carried  on  in  a  closed  furnace,  under  pressure,  the  air  neeessary 
to  support  combustion  being  forced  in  through  tuyeres ;  the  fud 
is  caused  to  descend  through  an  arrangement  of  double  valves  or 
traps,  and  the  liquor  is  forced  in  by  a  pump.  If  the  furnace  be 
open  at  the  top,  the  heated  vapour  and  gases  of  combustion  will 
pass  off  into  the  atmosphere.  The  alkali  will  collect  at  the  bottom 
of  the  furnace,  and  may  after  the  space  of  twelve  hours  working, 
be  removed  with  the  remains  of  the  fuel,  and  be  further  treated 
by  lixiviation  or  otherwise,  to  separate  the  recovered  chemical 
substances  from  the  residuum  ashes. 
[Printed,  8<?.    Drawing.] 

A.D.  1866,  March  24.— N*  878. 

NEWTON,   Robert. — ^The  objects  sought  by  this  invention, 

which  relates  to  steam  generators,  are  the  more  rapid  generation 

of  steam,  the  thorough  combustion  of  the  fuel,  and  diminution  of 

smoke.    Applied  to  an  ordinary  flued  boiler,  it  consists  in  fitting 

to  the  front  of  the  flue,  beneath  the  furnace  door,  an  air-tight 

chamber,  which  completely  closes  the  entrance  to  the  ash-pit,  with 

which  the  chamber  communicates.    By  means  of  a  fan,  a  current 

•<^  Compressed  air  is  forced  through  the  chamber  into  the  ash*pit 

^underneath  the  furnace  bars,  and  this  air  current  is  regulated  by 

throttle  valves.     It  is  necessary  that  the  ordinary  chimney  damper 

1)6  mem  or  less  closed,  at  times  to  the  extent  of  -^ths  of  its  area. 

Aln  opening  through  the  chamber  is  provided  for  the  removal  <^ 

■4.    The  fuel  is  introduced  through  the  fire-door  in  the  usual 

Mid  care  is  required  in  the  regulation  of  the  air  current  in 

1  to  the  state  of  the  fire.    When  applied  to  a  two  flued 

>oth  flues  are  fitted  with  the  apparatus  and  respectively 

)d  hy  separate  valves. 

fed,  lOd.    JQrawing.] 
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A.D.  1866,  March  27.— N»  891. 

WENNER,  Carl. — (Prtmisonal protection  only.) — This  invention 
relates  to  '' steam  turbines."  ''Two  wheels  are  placed  concen* 
''  tncaUy,  the  one  immediately  above  the  other,  each  provided 
*'  with«bueket8  to  form  the  steam  passages.  These  said  wheels 
are  placed  inside  a  cylindrical  casing,  in  such  a  manner  that 
the  upper  one  is  fixed  to  this  said  casing  whilst  the  lower  one 
is  left  free  to  revolve  on  its  axis,  which  is  made  to  protrude  to 
''  the  outside  of  the  said  casing  to  allow  wheels,  straps,  or  friction 
roUers  for  transmitting  its  motion.  A  suitable  packing  is  pro* 
vided  between  the  revolving  wheel  and  the  casing  to  prevent 
"  the  steam  from  escaping.  The  steam  when  let  into  the  machine 
"  passes  first  into  the  upper  one  of  the  said  two  wheels,  where  it 
"  receives  its  direction,  and  from  thence  on  to  the  lower  wheel,  to 
whidi  it  transfesp  its  motion  in  acting  by  means  of  its  impetus 
on  buckets  of  the  said  wheel,  and  then  passes  off  either 
"  into  the  open  air  or  into  an  exhauster  as  may  be  deemed 
"  proper.** 

[Printed  4ci.    No  Drawings.] 

A.D.  1866,  March  31.— N<»  923. 

WHITE,  George. — (A  communication  from  Pietro  Monte.) — 
(Provisional  protection  only,) — ^This  invention  relates  to  apparatus 
for  indicating  and  registering  on  paper  or  other  suitable  material, 
the  variations  in  the  pressure  and  the  working  of  the  steam  in 
engine  cylinders.  Two  small  cylinders,  each  containing  a  steam- 
tight  working  piston,  are  longitudinally  fixed  in  opposite  direc- 
tions on  a  bed  plate,  so  as  to  communicate  respectively  by  means 
of  suitable  pipes  and  stop  cocks,  alternately  with  the  steun  above 
and  below  the  working  piston  of  the  engine.  Each  small  piston 
is  thereby  actuated  by  turns,  and  alternately  returned  to  its  normal 
position  by  the  reaction  of  a  spiral  spring  upon  the  rod  of  each. 
The  extreme  free  ends  of  these  rods  are  each  furnished  with  a 
marking  instrument,  which  rests  upon  the  surface  of  the  paper  or 
material,  to  which  a  uniform  forward  motion  is  given  by  clock- 
work or  otherwise,  in  a  direction  at  right  angles  to  the  motions 
of  the  pencils  or  instruments,  the  configuration  of  the  marks 
from  which  upon  the  paper  or  material,  indicate  the  pressure  and 
working  of  the  steam  in  the  engine  cylinder. 
[Printed,  4(2.   No  Drawings.] 
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A.D.  1866,  April  6.— N»  990. 

CHESTERS,  John. — (Provisional  protection  only,) — ^This  inven- 
tion,  relating  to  the  construction  of  furnaces  for  the  prevention  of 
smoke,  consists,  as  applied  to  a  Ck)rnish  boiler,  in  forming  by 
means  of  a  transverse  water-space  partition  at  the  back  of  the 
fire-bars,  a  vertical  channel  the  whole  width  of  the  fire-grate. 
The  partition  first  rises  vertically  and  then  inclines  forward 
towards  the  firont  of  the  furnace.  Two  other  transverse  water- 
space  partitions  are  placed  in  the  boiler  flue,  one,  which  trans- 
versely divides  the  upper  part  of  the  flue,  is  disposed  immediately 
behind  the  first  named  partition,  and  the  other  beyond,  trans- 
versely dividing  the  lower  part  of  the  flue,  and  leaving  sufficient 
draught  space  from  the  furnace.  The  air  necessary  to  support 
combustion  passes  through  the  ash-pit,  and  rising  up  the  vertical 
channel  between  the  water  space  and  the  grate  bars,  is  depressed 
and  directed  over  the  surface  of  the  fire  by  the  horizontally  in- 
clining part  of  the  first  partition,  over  which,  mingled  with  the 
flaming  and  other  products  of  combustion,  the  hot  draught  passes 
on  to  the  partitions  in  the  flue  at  the  rear  of  the  furnace,  and  pass- 
ing through  the  tortuous  passage  formed  thereby,  and  through  a 
contracted  part  of  the  flue  beyond,  finally  reaches  the  chimney 
shaffc  free  from  smoke. 

[Frintecl,  4d.   No  Drawings.] 


A.D.  1866,  April  9.— N^  1006. 

THOMSON,  Robert  William.— This  invention,  relating  to 
steam  gauges,  is  also  applicable  to  other  pressure  indicators. 
Several  modifications  are  shown  and  described.  The  first  is 
represented  as  attached  to  the  end  of  a  steam  boiler,  and  consists 
of  an  ordinary  flat  circular  box,  with  dial  plate  and  glass  front. 
Projecting  from  the  centre  of  the  back  of  the  case,  there  is  a 
supporting  tube,  within  which  rests  a  helically  twisted  hollow 
ribbon  or  flattened  tube  of  brass  or  other  material.  The  extreme 
end  of  this  twisted  tube  is  soldered  or  fixed  to  the  end  of  the 
steam  pipe,  which  by  means  of  a  syphon  bend  in  the  pipe,  con- 
tains water  condensed  from  the  steam.  This  water,  by  the  steam 
pressure,  is  forced  into  the  twisted  hollow  of  the  tube,  the  front 
end  of  which  ia  closed,  and  free  to  untwist  when  the  flattened 
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tube  is  distended  by  the  pressure  within.  The  dial  finger  is  fixed 
on  this  £ree  end  of  the  twisted  tube,  the  reaction  of  which,  as  the 
pressure  declines,  gradually  carries  the  finger  point  back  to  zero, 
its  normal  position.  This  latter  return  action  is  due  to  the  elas- 
ticity of  the  twisted  tube;  but  the  untwisting  of  the  tube, 
whereby  the  finger  point  is  carried  up  the  graduated  scale  of  the 
index  plate,  is  caused  by  the  longitudinal  pressure  of  the  steam. 
[Printed,  8dl    Drawing.] 

A.D.  1866,  April  12.— N°  1038. 

BOND,  William. — This  invention  relates  to  the  slide  valves 
and  reversing  gear  of  steam  and  other  engines.  1st,  consists  in 
an  arrangement  for  relieving  slide  valves  from  back  pressure,  for 
which  purpose  the  back,  as  well  as  the  face  and  the  two  sides  of  the 
valve.^  are  got  up  to  true  surfeices  parallel  with  each  other.  A 
short  hollow  piston  is  fitted  into  a  circular  opening  formed  in 
the  back  of  the  steam  chest.  The  bottom  of  this  piston,  which  is 
got  up  to  a  true  surface,  rests  upon  the  back  Surface  of  the  slide, 
through  openings  in  which  the  steam  passes  into  the  cylinder 
from  the  hollow  piston,  each  time  that  a  slot  through  the  bottom 
surf}BU%  of  the  piston,  and  either  one  or  other  of  the  ports  into  the 
cylinder,  and  the  openings  through  the  slide,  are  alternately 
brought  by  the  movements  of  the  latter,  into  coincidence,  the 
tsteam  inlet  being  through  the  cylinder  cover  and  above  the 
piston,  which  is  suitably  furnished  with  annular  steam-tight 
packing,  and  with  regulating  stops  to  maintain  it  in  position. 
2ndly,  for  the  purpose  of  reversing  motion,  a  long  transverse 
slide,  furnished  with  suitable  ports  and  passages,  is  arranged 
beneath  the  main  slide  valve  for  changing  the  direction  of  the 
steam  to  either  side  of  the  piston  as  required,  the  induction  and 
eduction  ports  and  passages  being  suitably  arranged  to  corre- 
spond in  relation  to  either  one  or  other  position  of  the  slide, 
which  operates  without  regard  to  the  working  of  the  main  slide 
valve,  the  pressure  upon  which  is  counteracted  by  admitting 
steam  to  the  face  of  the  transverse  slide. 
[Printed,  8<f.   Drawing.] 

A.D.  1866,  April  13.— N»  1047. 

CHATWOOD,  Samuel,  and  STURGEON,  John.— This  in- 
vention, for  the  obtainment  of  motive  power,  t^1;A^«  \^\»,\a  *^e^ 
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employment  of  atmospheric  air  saturated  with  water,  or  low- 
pressure  steam,  or  either  water  or  air  separately,  the  heat  being 
applied  and  the  elastic  force  developed  within  the  working  cylinder 
of  the  engine  by  means  of  electricity.  For  this  purpose  is  em- 
ployed an  ordinary  engine  cylinder,  which  instead  of  the  usual 
arrangement  of  valves,  is  provided  with  a  cock  at  each  end  ;  the 
cocks  being  opened  and  closed  alternately,  as  the  piston  arrives 
at  each  end  of  its  stroke,  admit  jets  of  water  in  the  form  of  fine 
spray,  which  is  distributed  over  coils  of  platinum  wire,  heated  by 
the  electric  current  and  disposed  within  the  ends  of  the  cylinder, 
or  attached  to  the  faces  of  the  piston.  By  these  means  steam  is 
by  turns  simultaneously  generated  in  the  ends  of  the  cylinder  of 
sufficient  elastic  force  to  impel  the  piston  through  its  alternate 
strokes,  the  opening  and  shutting  of  the  cocks  and  the  directing 
of  the  electric  currents  being  effected  by  suitable  arrangements 
connected  with  the  to-and-forth  motions  of  the  piston.  2ndly. 
When  supplying  water  or  other  fluid  for  generating  the  elastic 
force,  either  in  the  ends  of  the  working  cylinder,  or  in  a  separate 
generator,  the  invention  consists  in  causing  the  governor  to 
regulate  the  action  of  the  pumps,  and  consequently  the  quantity 
of  fluid  required  in  relation  to  the  normal  speed  of  the  engine. 
3rdly.  Providing  means  for  the  escape  of  the  elastic  medium  when 
the  pressure  exceeds  the  fixed  maximum,  and  4thly.  Employing 
vessels,  composed  of  copper  or  its  alloys  coated  with  platinum^ 
when  producing  and  using  superheated  steam. 
[Printed,  8d,     Drawing.] 

A.D.  1866,  April  13.— No.  1054. 

HAWDON,  William,  HAWDON,  William  March,  aqd 
HEATHER,  HKiiiLY.-— (Provisional  protection  only,)— Thia  in- 
vention, relating  to  distributing-valves  for  steam  and  other 
engines,  consists,  when  applied  to  engines  of  the  oscillating  class^ 
in  having  the  cylinder  steam  ways  or  ports  brought  out  to  a 
Bur£Eu;e  arranged  concentrically  with  one  of  the  trunnions; 
fitting  steam  tight  against  this  surface  is  another  surfistce  having 
corresponding  passages  cast  thereon  for  the  inlet  and  exit  of 
the  steam  or  other  motive  principle  from  each  of  the  cylinder 
ports.  As  the  cylinder  oscillates  backwards  and  forwards  the 
ports  or  passages  cast  thereon  are  brought  into  communication 
^  with  the  above  inlet  and  exit  porta  alternately.    In  adapting 
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this  invention  to  stationary  cylinders  it  will  be  seen  that  motion 
"  will  have  to  be  conununicated  to  the  face  containing  the  inlet 
and  exit  passages,  and  that  the  steam  pipe  and  exhaust  pipe 
if  required  will  have  to  adapt  itself  to  this  movement.  The 
motion  may  be  reversed  at  any  time  if  required  by  four-way  or 
"  other  cocks,  slides,  or  any  well-known  means  causing  the  motive 
*'  principle  to  enter  by  the  former  exit  and  exhaust  by  the  former 
'*  inlet.'* 

[Printed.  4A   No  Drawings.] 

A.D.  1866,  April  13.— No.  1055. 

GRESHAM,  Jambs. — ^This  invention  relates  to  apparatus  for 
raising  and  forcing  liquids,  it  being  applicable  to  the^GifiPard 
"  Iiyector." 

1st.  To  self-adjusting  injectors,  where  the  suction  of  the  jet 
when  the  water  supply  is  deficient,  or  the  overflow  when  it  is  in 
excess  is,  as  in  the  case  of  A.  V.  Newton's  Patent,  of  date  April 
12,  1865,  No.  1051,  made  so  to  act  as  to  adjust  the  supply  of 
water  by  means  of  a  cock,  which  allows  the  fluid  to  be  discharged 
until  the  jet  is  fully  established,  and  two  valves  are  used,  one  to 
prevent  the  driving  back  of  the  water  or  steam,  and  the  other  to 
allow  its  escape  and  show  when  the  injector  is  not  working.  At 
starting  the  cock  is  turned  by  hand. 

The  object  of  the  present  invention  is  so  to  simplify  the  self- 
acting  injector,  that  it  may  be  started  by  simply  turning  on  the 
steam,  which  is  effected  by  one  self-acting  cock  or  valve,  and  the 
cock  and  two  valves  described  in  A.  V.  Newton's  Specification 
are  dispensed  with. 

This  self-acting  cock  or  valve  is  so  arranged  "  that  when  the 

"  ii^ector  is  not  at  work  the  valve  will  be  open,  and  so  that  the 

'*  pressure  or  force  developed  when  the  jet  is  fully  established 

**  will  close  the  valve,  the  injector  pressure  when  it  is  in  operation 

*'  being  in  excess  of  that  in  the  boiler,  and  vice  versa  when  the 

**  injector  is  not  at  work,  as  then  there  is  no  injector  pressure. 

**  The  ordinary  valve  used  to  prevent  the  return  of  the  water  from 

**  the  boiler  is  shut  when  the  injector  is  not  working  and  open 

•*  when  it  is  working,  and  one  method  of  carrying  this  part  of  my 

**  invention  into  effect  is  to  connect  the  ordinary  valve  with  another 

^*  valve,  so  that  when  one  is  open  the  other  will  be  shut.    To 

^*  make  tiiis  arrangement  act  with  certainty  the  outlet  valve  for 

**  allowing  of  the  escape  of  the  fluid  till  the  ^e\,  \a  ^^\AX^^<^\^^r^ 
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"  have  to  be  of  the  kind  known  as  equilibrium."     Othw  plans 
are  devised  for  practically  developing  this  part  of  the  invention.    ' 

2nd.  "  Relates  to  ordinary  injectors  and  others  having  orifices 
*'  for  overflow  or  for  starting  the  injector  into  operation,  and 
'*  consists  in  closing  the  overflow  orifice  to  prevent  loss  of  water 
"  or  the  suction  of  air,  or  in  dispensing  with  such  orifice  by 
**  combining  with  such  injectors  a  self-acting  outlet  valve  for 
'*  overflow  when  starting  the  injector,  actuated  and  arranged  as  ** 
first  described. 

3rd.  Relates  to  the  construction  *'of  injectors  generally  and 
**  also  to  such  as  are  adapted  for  feeding  boilers  where  there  is 
"  little  variation  in  the  pressure  of  the  steam.** 
[Printed,  1».    Drawing.] 

A.D.  1866,  April  H.—No.  1059. 

JORDAN,  John. — (Provisional protection  only ,) — ^This  invention 
relates  to  steam  boilers,  and  consists  in  so  fixing  a  '^  chemise  "  or 
hood  over  the  fire-box  flues  or  tubes,  within  the  water  space,  that 
a  thin  portion  of  space  is  left  between  the  underside  of  the  hood, 
and  the  surfaces  over  which  it  is  applied,  the  top  of  the  hood 
being  open  and  reaching  up  to,  and  slightly  above  the  water 
level.  The  heat  passing  from  the  fire  through  the  protected  sur- 
faces, causes  an  upward  circulation  of  the  water  within  the  hood 
and  an  overflow  at  the  top,  and  with  this  movement  of  the  water  , 
is  carried  all  the  particles  of  floating  matter,  which  falling  over 
the  upper  edge  of  the  hood  are  deposited  in  the  body  of  the  water 
outside,  and  gradually  sink  to  the  bottom  of  the  boiler,  whence 
they  are  periodically  removed  in  the  ordinary  manner.  In  some 
cases  the  metal  composing  the  hood  may  be  made  to  serve  as  internal 
stays  for  supporting  and  strengthening  the  boiler. 
[Printed,  4c2.    No  Drawings.] 

A.D.  1866,  April  16.— No.  1076. 
HARRIS,  James. — (Provisional  protection  only.) — ^This  inventioB 
relates  to  a  composition  for  preventing  incrustation  in  steam 
boilers.  The  inventor  says : — "  I  take  the  bark  of  the  oak  tpee> 
"  and  to  every  50  lbs.  weight  thereof  add  about  25  gallons  of 
"  water,  and  boil  the  same  together  for  about  two  hours,  then 
draw  off  the  liquor  and  mix  with  the  bark  a  further  quantil^ 
of  15  gallons  of  water,  boiling  them  together  for  another  two 
^^  hours,  then  draw  off  the  Uquox  as  before  and  add  another  15 
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*'  gallons  of  water  to  the  bark^  boiling  the  same  together  for 
*'  another  two  hours.  The  three  boilings  are  then  put  into  one 
'^  vessel  and  submitted  to  gentle  heat.  I  then  proceed  to  add 
to  eyeiy  20  gallons  of  the  liquor  about  one  pound  by  weight  of 
isinglaas  or  other  gelatinous  matter^  keeping  the  whole  well 
stined  until  the  isinglass  is  thoroughly  dissolved ;  I  then  strain 
ihe  liqaor  through  a  hair  sieve  into  vessels  suitable  for  keeping 
or  transport  to  purchasers."  Where  the  water  in  a  boiler  is 
used  for  manufMsturing  purposes,  valonia,  in  the  proportion  of 
50  lbs.  weight  to  50  gallons  of  water,  boiled  for  three  hours,  is 
substituted  for  the  oak  bark,  50  gallons  of  fresh  water  being  used 
to  each  boiling,  and  one  pound  of  isinglass  to  eveiy  20  gallons 
of  the  liquor  produced. 
[Printed,  «L   Ko  Dmwingi.] 

A.D.  1866,  April  16.— N<»  1077. 

CUTHBERT,  William.— (Proriwono/  protection  o»/y.)— This 
invention  rdates  to  steam  whistles,  and  '*  consists  in  carrying 
*'  through  the  crown  of  the  bell  and  through  the  tongue  a  rod, 
'^  the  lower  end  of  which  carries  a  valve  which  is  kept  raised 
''  either  by  a  spring  or  by  the  pressure  of  the  steam ;  the  upper 
''  end  of  the  rod  extends  a  short  distance  above  the  crown  of  the 
''  bell,  and  a  lever  which  is  hinged  to  an  upright  supported  by  an 
**  arm  carried  out  from  the  crown  bears  upon  the  top  of  the  rod. 
^  When  it  is  required  to  sound  the  whistle  the  lever  is  pressed 
^^  down  by  hand  or  otherwise,  so  as  to  force  down  the  rod  and 
'^  thereby  open  the  valve,  the  steam  is  then  allowed  to  escape 
'^  through  the  ordinary  aperture  and  sound  the  whistle." 

A  double  toned  whistle  is  produced  by  interposing  between  the 
mou^  of  the  bell  and  the  cylinder,  a  flat  cylindrical  ring  of  the 
same  diameter  as  the  bell,  which,  by  means  of  a  spring,  is  kept  up 
about  a  quarter  of  an  indi  above  it.  In  this  position,  when  tlie 
valve  is  opened,  an  ordinary  whistle  is  produced,  but  by  means  of 
another  lever  which  presses  the  edge  of  the  bell  upon  tiie  edge  of 
the  cylindrical  ring  and  so  doses  the  interspace,  at  the  same  time 
opening  the  valve,  a  duller  or  less  shrill  whistle  is  sounded. 

In  addition  to  being  able  to  sound  these  whistles  in  the  usuil 
way  by  hand,  communication  with  them  may  be  established  firom 
the  guard's  van  by  means  of  wires. 
[Printedi,  4c;.   2fo  JOrawings.! 
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A.D.  1866,  April  18.— No.  1090. 

MARSHALL,  James. — This  invention  relates  to  heating  feed 
water,  the  apparatus  for  which  is  introduced  into  the  smoke  box^ 
or  the  uptake  of  a  locomotive  or  multitubular  steam  boiler^  and 
arranged  so  as  to  receive  both  the  heat  from  the  exhaust  steam^ 
and  the  heat  from  the  products  of  combustion  as  they  pass 
onwards  to  the  chimney.  The  form  of  the  apparatus  may  be 
varied  to  suit  the  configuration  of  the  smoke  box  or  uptake 
wherein  it  is  to  be  applied.  It  consists  "  of  a  hollow  vessel  with 
''  double  sides  in  order  that  the  exhaust  steam  may  be  received 
*'  into  and  heat  the  interior  of  such  vessel,  the  exterior  of  the 
"  vessel  being  at  the  same  time  heated  by  the  products  of  com- 
"  bustion  passing  from  the  flue  tubes  into  the  smoke  box  or 
lower  part  of  the  chimney  of  the  steam  boiler,  whilst  the  water 
passing  to  the  boiler  is  contained  between  the  double  sides  of  the 
''  vessel.  It  is  desirable  that  the  water  should  not  pass  directly 
through  the  space  between  the  double  sides  of  the  vessel,  but 
that  partitions  or  stops  should  be  formed  therein  to  cause  the 
'^  water  to  take  an  indirect  or  zig-zag  course  through  the  water 
"  space." 

[Printed,  lOrf.   Drawing.] 

A.D.  1866,  April  20.— No.  1113. 

WADDELL,  Charles  James,  and  MUIR,  Hugh  Cameron- 
Bell. — {Provisional  protection  only,) — ^This  invention  relates  to 
steam  and  other  valves,  which  are  made  fluid-tight  by  the  use  of 
vulcanized  or  other  compound  of  india-rubber,  as  a  medium 
between  the  lid  or  the  seating,  such  medium  being  attached  to 
either  one  or  the  other.  A  ring  of  india-rubber  is  sprung  into  a 
recess  in  the  casing,  and  acted  upon  by  a  metal  lid,  whereon  an 
india-rubber  cushion  can  be  placed  to  act  against  the  guard,  and 
so  prevent  concussion.  When  used  as  a  double  valve,  a  recess 
in  the  lid  contains  a  second  india-rubber  ring  to  be  acted  upon 
by  a  ball  of  glass,  porcelain,  or  other  substance,  or  by  a  second 
lid,  the  guard  of  which  forms  a  guide  to  the  first.  In  some  cases 
the  seat,  casing,  and  guard  are  made  of  india-rubber,  and  a  ball 
of  glass  or  other  substance  is  used  to  act  as  the  lid. 

Various  other  combinations  are  described. 

[Printed,  4d,    No  DrawinRS.! 
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A.D.  1866,  April  21.— No.  1129. 

NEWTON,  Alfred  Vincent. — {A  communication  from  Addison 
Calvin  Fletcher  and  John  Hughes.) — ^This  invention  relates  to  the 
construction  of  grate-bars  for  steam  boiler  furnaces,  and  for  other 
closed  and  open  lire-places.  These  bars  are  arranged  in  groups, 
each  group  forming  one  of  a  series  of  steps,  one  above  another, 
with  air  passages  so  arranged  through  the  flat  transverse  plates 
which  form  the  fronts  or  rising  parts,  that  air,  which  is  heated  in 
its  passage  through,  is  delivered  over  the  surface  of  the  fuel  on 
the  steps  below,  so  as  to  inflame  the  combustible  gases.  Each 
group  of  bars  forms  a  separate  grating,  held  together  transversely 
with  ordinary  air  passages  formed  by  corresponding  projections 
on  the  sides  of  each  bar.  The  steps  or  grate  surfaces  may  be 
variously  arranged  to  suit  different  kinds  and  forms  of  furnaces, 
either  longitudinally,  transversely,  or  if  radiating  from  a  centre, 
the  highest  part  of  the  grate  surface  should  be  there.  For 
stoves  circular  grates  may  be  made  entirely  of  one  casting,  and 
other  arrangements  are  described  to  suit  different  kinds  of 
furnaces. 

[Printed,  8d.   Drawing.] 

A.D.  1866,  April  23.— N«  1146. 

HUGH,  Edward  Heinson,  and  WINDHAUSEN,  Francis 
Joseph.— This  invention,  relating  to  a  motive-power  engine,  to 
be  worked  by  steam  or  other  fluid,  consists  of  an  ordinary  steam 
cylinder,  which  is  mounted  and  caused  to  revolve  on  its  transverse 
axis  or  trunnions,  which  project  respectively  mid  length  from  the 
two  sides,  and  rest  in  suitable  bearings.  The  axis  on  one  side  of 
the  cylinder  is  hollow,  and  contains  the  steam  ways  which  com- 
municate with  the  two  ends  of  the  cylinder,  the  steam  admission 
valves  being  arranged  to  cut  off  and  work  the  steam  expansively ; 
the  opposite  trunnion  or  axis  gives  off  the  power.  Within  the 
cylinder  there  is  fitted  a  heavy  weight  or  piston,  having  no  piston 
rod,  and  packed  to  slide  steam  tight  to  and  fro  from  end  to  end 
of  the  cylinder.  When  the  engine  is  at  rest,  the  cylinder  is  placed 
in  a  vertical  position  by  the  piston  weight,  which  sinks  to  the 
lower  end  of  the  cylinder  vertically  beneath  the  axis.  Upon  the 
steam  being  admitted  under  the  piston,  the  Ittttct  ^s^m.^^^^*^*^^ 
upper  end  of  the  cylinder,  which  being  mcYnvft^  Va  ^'fc  ^'MKOfc^ 
direction  of  motion,  60  as  to  bring  tlie  weiglat  otv  oti^  ot  cfOcv«t  ix^^^ 
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of  the  vertical  plane  of  the  axis,  acts  as  a  weighted  lever,  and 
causes  the  cylinder  to  perform  half  a  revolution,  just  before  the 
completion  of  which  the  steam  is  again  admitted  to  the  lowest 
end,  and  the  piston  is  again  raised  to  the  end  which  is  uppep- 
most,  which  in  turn  is  brought  down  by  the  weight.  By  these 
means  constant  rotation  of  the  cylinder  is  maintained.  Suitable 
provision  is  made  in  the  ends  of  the  cylinder,  to  receive  and  check 
the  terminal  momentum  of  the  piston  at  the  end  of  each  succes- 
sive upward  course,  and  an  apparatus  for  measuring  exactly  the 
quantity  of  steam  required  for  each  successive  lift  or  stroke  is 
introduced  in  the  steam  pipe.  Modifilcations  are  shown  and 
described. 

CPrinted,  Is,   Drawing.] 

A.D.  1866,  April  26.--N°  1161. 

CROSLAND,  James  Stead. — {Provisional  protection  only,) — 
This  invention  relates  to  a  mode  of  compounding  steam  engines, 
and  "  consists  in  combining  and  arranging  two  cylinders,  each  of 
"  the  same  capacity,  stroke  for  stroke,  or  cylinders  of  difiPerent 
capacities  and  speed  of  piston,  if  the  product  of  the  capacity 
multiplied  by  the  speed  of  the  piston  is  equal,  or  nearfy  so ;  or 
in  combining  and  arranging  two  cylinders  where  the  said  product 
of  capacity  and  speed  of  piston  of  the  first  shall  slightly  exceed 
that  of  the  second  cylinder  into  which  the  steam  enters,  so  that 
high-pressure  steam  will  be  conveyed  to  the  first  cylinder,  and 
therein  expanded  by  cutting  o£P  the  supply  of  steam  before  the 
completion  of  the  stroke  of  the  piston,  the  expanded  steam  then 
passing  from  the  first  to  the  second  cylinder,  in  which  the 
valves  are  arranged,  so  that  the  steam  can  enter  the  cylinder 
during  the  entire  stroke  of  the  piston,  or  nearly  so,  from  which 
cylinder  the  steam  may  be  exhausted  into  the  atmosphere,  or 
.  •  .  into  a  condenser  connected  with  an  air  pump  worked 
by  the  engine  or  other  (independent)  power."  Existing  steam 
engines,  having  cylinders  of  equal  capacity,  and  working  stroke 
for  stroke,  will,  when  compounded,  require  no  alteration  in  the 
cyhnders  or  gearbg. 

[Printed,  4(1.   No  Drawings.] 

AD.  1866,  April  27.--N<»  1181. 

MARSHALL,  Thomas. — (Prccisioudlprotectlou  o-aUj.^— **  A^ya- 
'^  mtuB  for  supplying  water  to  ateaia'Xiotota*' 
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Between  the  tank  or  cistern  which  supplies  the  feed  water,  and 
the  boiler,  there  is  a  small  closed  vessel,  which  communicates  re- 
spectively by  means  of  separate  pipes  and  stop  cocks  with  the 
feed  water  cistem,  whence  it  is  filled,  and  also  with  the  boiler,  into 
which  the  water  is  discharged.  Another  pipe  forms  a  communi- 
cation between  the  steam  space  in  the  boiler  and  the  upper  part 
of  the  vessel,  wherefrom,  when  the  steam  from  the  boiler  is  ad- 
mitted, the  water  is  expelled  by  the  steam  pressure,  and  caused 
to  flow  downwards  into  the  boiler.  If  preferred,  a  piston  may  be 
fitted  in  the  intermediate  vessel,  upon  which  the  pressure  of  the 
steam  may  be  directed  instead  of  upon  the  surface  of  the  water, 
whereby  condensation  would  be  prevented.  By  means  of  a  steam 
branch  pipe  the  steam  may  be  used  to  raise  the  piston,  or  a  lever 
may  be  used  for  that  purpose. 
[Prmted,4<l.   No  Drawings.] 

A.D.  1866,  April  27.-N°  1184. 

TAYLOR,  Joseph. — (Provisional  protection  onZy.)— This  is  an 
invention  for  *' increasing  the  expansive  powey  of  steam,'*  the 
object  being  to  economize  fuel  in  obtaining  steam  for  the  produc- 
tion of  motive  power  by  the  introduction,  into  steam  boilers,  of 
atmospheric  air  by  means  of  a  force  pump.  The  pump  rod  is 
actuated  by  a  lever  and  connecting  rod  attached  to  the  beam  of 
the  engine,  the  air  being  driven  through  a  pipe  communicating 
with  the  boiler,  and  a  suitable  back  pressure  valve  provided  to 
stop  the  reaction  upon  the  pump.  It  is  stated  that  the  introduc- 
tion of  air  into  boilers  to  mingle  with  steam  generated  from  water 
'*  gready  reduces  the  amount  of  friel  necessary  to  obtain  the 
"  required  power  or  pressure  of  steam." 
[Printed,  ^,    No  Drawings.] 

A.D.  1866,  April  27.— N°  1197. 

BRAY,  Edwin,  and  HARGREAVES,  John  Crosby.  —This 
invention  of  apparatus  for  the  prevention  of  boiler  explosions  **  is 
"  appHcable  to  any  class  of  boilers,  and  consists  in  affixing  over 
*'  the  furnace  a  small  chamber  made  of  brass  or  other  suitable 
"  material,  and  fitted  with  a  conical  valve  (by  preference).  To 
"  this  valve  is  connected  a  lever  of  the  first  order,  having  its  ful- 
crum on  a  projection  extending  from  the  valve  chamber.  The 
end  of  the  longer  arm  of  the  lever  may  be  of  a  *fotk'  ot 
'  arosB '  foimatioD,  and  is  so  cranked  or  ot\ie.rN\%^  l^a^k^^  V> 
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''  the  seat  of  the  valve  that  an  ordinary  water  float  (having  a 
"  f^ide  spindle  passing,  if  desired,  into  a  locked  chamber  on  the 
"  top  of  the  boiler)  fitted  in  the  usual  manner  may  fall  upon  it 
''  and  depress  it,  thus  opening  the  valve  and  admitting  steam 
"  into  the  furnace  when  the  water  has  become  too  low.    The  fire 
"  having  been  extinguished  and  the  steam  exhausted,  a  spring 
"  affixed  near  to  the  fulcrum,  and  under  the  longer  arm  of  the 
lever,  restores  the  valve  to  its  normal  position.     In  order,  how- 
ever, to  meet  the  exigencies  of  those  cases  where  although  the 
water  is  not  too  low,  the  steam  is  at  an  unusually  high  pres- 
sure, still  using  the  apparatus  before-named,  we  extend  the 
"  shorter  arm  of  the  lever  and  form  a  hole  in  the  extremity  of  the 
same  capable  of  receiving  a  connecting  rod,  depending  either 
from  a  spring  pressure  gauge  affixed  to  the  top  of  the  boiler, 
"  or  the  lever  of  an  ordinary  safety  valve.    The  maximum  steam 
pressure  therefore  being  decided  upon,  and  the  gauge  or  gauges 
having  been  fixed  in  accordance,  any  excess  of  pressure  elevates 
the  conical  valve,  and  also  the  safety  valve  when  the  two  are 
connected  by  means  of  the  connecting  rod  before  named,  the 
effect  being  as  in  the  first  instance." 
[Printed,  lOd.    Drawing.] 

A.D.  1866,  April  28.— N<»  1200. 

THOMSON,  David. — ^This  invention  relates  to  steam  boilers 
containing  one  or  two  furnaces,  the  object  being  to  increase  heat- 
ing surface  within  a  limited  space.  The  shell  of  the  boiler  consists 
of  a  short  horizontal  cylinder  of  large  diameter,  fitted  with  an 
internal  furnace  flue,  the  diameter  of  which  diminishes  slightly 
towards  the  back  of  the  boiler,  in  order  to  facilitate  its  easy  re- 
moval when  required  for  repairs.  A  double  range  of  furnace 
bars,  which  nearly  occupy  the  whole  length  of  the  boiler,  abuts 
against  a  fire-brick  bridge,  behind  which,  within  a  few  inches^ 
the  end  of  the  flue  is  closed  by  a  thick  fire-brick  partition,  con- 
taining numerous  holes  or  passages,  through  which  the  flaming 
and  other  products  of  combustion  pass  into  a  fire-brick  smoke 
chamber  built  against  the  back  end  of  the  boiler ;  thence  the  hot 
draughts  return  through  numerous  flue  tubes  to  a  smoke  box 
qver  the  furnace  door  in  front,  and  return  again,  by  means  of 
larger  tubes  extending  through  the  steam  space  from  front  to 
back,  into  the  chimney  flue,  wherein  jets  of  steam  taken  from  the 
^Iler  kte  directed  from  suitable  noxxVea  \iO  \iaa\ft.TL  ^'^  ^s«\s^t« 
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The  boiler  is  snrmoanted  by  a  large  steam  dome,  the  passage  into 
which  is  through  an  upright  branch  of  a  perforated  pipe  longi- 
tudinally disposed  in  the  upper  part  of  the  steam  space.  For 
marine  boilers  the  form  of  the  smoke  box  or  uptake  at  the  back 
of  the  boiler  is  modified. 
^Printed,  lOd.   Drawing.] 

A.D.  1866,  April  28.— N«  1206. 

NEWTON,  Henry  Edward. — (A  communication  from  Marie 
Joseph   Denis  Farcot   and  Joseph  Perrigault,) — ^This  invention 
relates  to  "  apparatus  for  obtaining  a  continuous  rotary  motion 
by  the  direct  action  of  steam,  gas,  or  other  elastic  fluids  on  a 
wheel,  the  object  being  to  cause  the  steam  to  expend  the  whole 
"  of  its  elastic  force  on  the  wheel  before  making  its  escape  from 
the  cylinder  or  casing.     For  this  purpose  the  steam  or  other 
motive  fluid  is  caused  to  act  upon  a  wheel  provided  with  floats, 
"  which  are,  by  preference,  set  at  an  angle  to  the  periphery  of  the 
<<  wheel.    The  steam  or  other  motive  agent  is  supplied  to  the 
cylinder  or  casing  through  a  pipe  situate  at  the  side,  and  enters 
the  spaces  between  the  floats  and  acts  upon  them  and  passes  into 
"  a  steam  chamber  at  the  other  side  of  the  cylinder  or  casing,  from 
"  whence  it  again  passes  between  and  acts  upon  the  floats  and 
"  into  another  chamber  in  the  opposite  side  of  the  cylinder  or 
casing,  and  thus  the  steam  passes  in  a  continuous  serpentine 
direction  throughout  or  across  the  wholeperiphery  of  the  cylin- 
der or  casing,  entering  chambers  provided  alternately  at  each 
*^  side  of  the  casing,  and  acting  successively  upon  the  floats,  thus 
''  imparting  to  the  wheel  a  steady  screw-like  motion,  and  causing 
^'  the  steam  to  act  expansively  throughout  the  whole  of  its  passage 
"  to  the  exit  pipe."    Various  modifications  are  exhibited  and 
described,  relating  to  different  arrangements  and  position  of  the 
floats  and  steam  channels  on  the  periphery  of  the  wheel,  the  mode 
of  packing  so  as  to  render  the  firictional  joints  steam  tight,  the 
entrance,  direction,  and  escape  of  the  steam,  mode  of  supporting 
the  apparatus  on  antifriction  rollers,  and  giving  off  the  power. 
[Printed,  Is,   Drawings.] 

A.D  1866,  April  28.— N^  1210. 

BEGG,  William. — The  object  of  this   invention,  relating  to 
furnaces  and  apparatus  connected  therew\t\i,  C0Ticiv&\i^\TL^%cd^s^»i(<- 


4( 


1066  THE  STEAM  ENGINE. 

ing  the  combustion  of  smoke^  and  preventing  the  entrance  of 
cold  air  into  the  flues  during  the  act  of  firing.  The  invention  is 
chiefly  apphcable  where  two  furnaces  are  employed^  and  is  shown 
and  described  as  applied  to  a  steam  boiler  with  internal  fomaces 
and  two  flues.  Behind  the  bridge  of  each  furnace  is  fitted  a 
door  or  damper  of  sufl&cient  size  to  close  their  respective  flues  ; 
these  doors  are  so  connected  by  means  of  rods  and  levers  respec- 
tively to  the  furnace  doors,  that  when  the  doors  are  opened  the 
bridge  dampers  simultaneously  close^  and  shut  off  the  communi- 
cation with  the  chimney.  At  or  near  the  front  of  the  furnaces 
there  is  a  flue  passage  or  communication  leading  from  one  fur- 
nace to  the  other.  The  fires  are  replenished  with  fresh  fuel  alter- 
nately^ the  state  of  one  fire  approaching  incandescence  when  the 
other  is  newly  fed^  during  which  time^  and  so  long  afterwards 
as  the  door  remains  open^  or  the  damper  remains  closed,  the  thick 
smoke  from  the  fresh  fuel  will  pass  through  the  flue  passage  into 
the  other  furnace,  and  there  becoming  inflamed  by  the  incan- 
descent fire  will  be  consumed.  The  connection  between  the 
dampers  and  their  respective  furnace  doors  may  be  so  arranged 
that  the  former  may  remain  closed  for  some  time  after  the  latter 
are  shut,  and  then  may  be  opened  gradually. 
[Printed,  lOd.   Drawing.] 

A.D.  1866,  April  28.--No  1212. 

PEARCE,  John  Charles. — This  invention  relates  to  steam 
engines  and  boilers,  and  consists,  for  the  purpose  of  increasing 
the  efficiency  and  power  of  a  steam  engine,  in  fixing  in  any  con- 
venient position  additional  auxiliary  cylinders,  in  dose  proximity 
to  the  crank.  As  applied  to  an  ordinary  stationary  beam  engine, 
exhibited  by  one  of  the  modifications,  it  is  preferred  to  invert  the 
cyhnder,  and  connect  the  piston  rod  to  one  end  of  a  lever  or  beam* 
the  other  end  of  which  works  upon  a  stud  fixed  to  the  founda- 
tion, a  suitable  distance  below  the  crank  shaft,  the  power  of  the 
auxiliary  cylinder  being  given  off  at  an  intermediary  point  of  the 
lever  on  to  the  same  crank  pin  by  means  of  a  connecting  rod. 
The  capacity  of  the  auxiliary  cylinder  may  be  less  than  the  main 
cyhnder  and  exhaust  into  it,  or  it  may  be  considerably  larger,  so 
as  to  work  the  steam  to  its  terminal  expansion  in  connection  with 
^e  condenser.  The  valves  are  of  the  ordinary  construction.  The 
^  parts  of  the  invention  leiate  to  otViex  laodii&fi^  «xnsi%«GasatB 
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for  compounding  high  and  low  pressure  auxiliar  cylinders,  and 
to  the  appHcation  of  a  condenser  and  air  pump  in  connection 
therewith.  Also  combining  and  arranging  the  auxiliary  cylinder 
in  connection  with  a  fly  wheel  and  crank,  so  as  to  constitute  an 
independent  engine.  Also  imparting  to  the  metallic  packing 
lings  of  pistons,  the  requisite  vertical  and  lateral  pressure  for 
maintaining  them  in  steam-tight  contact,  by  the  use  of  a  series 
of  springs  and  angular-shaped  blocks,  and  to  the  manufacturing 
of  hoops  and  rings,  for  strengthening  the  flues  and  fire-boxes  of 
steam  boilers,  and  for  other  purposes,  such  hoops  and  rings  being 
formed  daring  the  process  out  of  annular  blooms,  and  finished 
by  rolling  or  hammering.  The  Specification  of  a  prior  Patent 
granted  to  this  inventor,  bearing  date  22nd  May  1856,  is  re- 
ferred to. 

[Priiil8d,S«.   Drawisffs.] 

A.D.  1866,  May  1.— N»  1227. 

DA  VIES,  Geckos. — (A  communication  from  William  Schaubeh) 
— ^This  invention  relates  to  the  construction  of  steam  boilers, 
which  consist  of  a  cylindrical  outer  shell  of  the  vertical  class, 
covered  in  by  a  hemispherical  top,  which  forms  the  steam  space, 
concentricalfy  through  which  the  chimney  flue  rises  and  com- 
municates with  a  chimney  on  the  centre  of  the  dome,  and  extend* 
ing  a  suitable  height  above  the  boiler.  The  furnace,  surrounded 
with  water  space,  is  externally  attached  to  one  side  of  the  shell, 
the  cylindrical  part  of  which  is  filled  with  a  winding  narrow  flue 
in  the  form  of  a  volute  scroll,  the  termination  of  the  outer  coil 
thereof  communicates  with  the  furnace,  whence  the  flaming  and 
other  products  of  combustion,  after  coursing  in  succession  through 
the  inner  convolutions  of  the  flue,  which  are  separated  by  water 
space,  enter  the  central  flue  and  pass  upwards  therein  through 
ihs  steam  space  to  the  chimney.  Between  the  flat  bottom  of  the 
boiler,  and  the  bottom  of  the  winding  flue,  there  is  sufficient 
space  left  for  water,  and  also  sufficient  depth  above  the  top  of 
the  flue  and  the  working  water  level ;  also  side  flue  tubes  are 
anranged  in  the  furnace  for  conveying  the  hot  draughts  direct 
ftom  the  firont  into  the  winding  flue,  for  the  purpose  of  prevent- 
ing accumulations  of  partially  consumed  fuel  in  the  front  comers 
of  the  fomace. 

[Printed,  6A   Drawing  J 
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A.D.  1866,  May  l.--N<»  1230. 

LEWIS,  Joseph. — This  invention  relates  to  valves  for  regulating 
the  flow  of  steam,  water,  and  fluids. 

According  to  one  modification  as  stated,  it  "  consists  in  an 
"  arrangement  whereby  I  am  enabled  to  rotate  or  oscillate  the 
^*  valve  upon  a  centre  of  motion.  To  accomplish  this  I  use  a 
**  cylindrical  valve  rotating  or  oscillating  within  a  casing.  In  this 
*'  casing  I  form  the  ports,  and  the  inlet  and  exhaust  passages  in 
"  the  moveable  part.  The  valve  is  separated  for  one  arrangement 
*^  in  two  parts  by  an  annular  groove,  from  which  there  are  other 
*'  grooves  in  the  direction  of  the  axis,  but  not  extending  through 
*'  the  entire  face  of  the  valve.  The  steam  is  admitted  to  the 
^^  annular  groove  and  passes  into  the  axial  grooves  above-men- 
"  tioned,  and  from  thence  through  the  ports  in  the  casing  as  the 
''  rotary  motion  brings  them  coincident.  For  the  exhaust  I  form 
*'  openings  diametrically  through  the  valve  at  right  angles  to  the 
*'  grooves  formed  for  the  inlet,  and  which  discharge  through  the 
**  centre.  The  centre  of  motion  of  the  valve  is  placed  excen- 
**  trically  to  the  line  of  ports.  The  valve  so  constructed  I  apply 
''  to  steam  and  other  fluid  engines,  and  to  meters  for  measuring 
"  water  and  other  fluids.  If  it  be  desired  to  use  the  valve  for 
*'  admitting  the  fluid  to  one  side  only  of  a  piston,  then  one-half 
**  of  the  above-described  arrangement  is  used." 

Adaptations  of  the  valve  as  applied  to  a  single  cyHnder  and  to 
two  cylinders  are  described,  also  to  water  meters  in  conjunction 
with  metallic  pistons,  flexible  diaphragms,  or  other  ordinary 
arrangement. 

[Printed,  Is,  4d.   Drawings.] 


A.D.  1866,  May  2.-.N<»  1240. 
DA  VIES,  George.  —  {A  communication  from  David  Greene 
Haskins,) — {Provisionl  protection  only.) — ^This  invention  relates 
to  the  use  of  gas  or  inflammable  fluids  for  heating  the  boilers  of 
locomotive  and  other  steam  engines,  to  the  plan  of  construction, 
and  to  the  apparatus  employed.  Extending  longitudinally  through 
the  boiler  "  are  two  or  more  tubes  or  flues,  in  each  of  which  is 
"  arranged  a  series  of  small  longitudinal  gas  pipes  provided  with 
''  apertures  or  burners  placed  at  intervals  throughout  their  entire 
length,     lliese  pipes  are  to  be  Bwpp\k^^H\^%^ixaai^\»xkk 
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or  reservoir,  to  which  they  may  be  connected  in  any  convenient 
manner.  To  the  under  side  of  the  longitudinal  tubes  or  flues 
are  secured  pipes  passing  through  the  lower  part  of  the  boiler, 
and  open  at  both  ends  for  the  admission  of  air  to  the  said  tubes 
or  flues  to  assist  in  the  combustion  of  the  gas.  To  the  upper 
**  side  of  the  said  longitudinal  tubes  or  flues  are  attached  oUier 
*'  pipes  passing  upward  through  the  boiler  for  the  escape  of  the 
**  consumed  gases  or  products  of  combustion.  On  the  outside  of 
**  the  boiler  is  also  arranged  a  series  of  gas  pipes,  having  aper- 
''  tures  or  burners,  and  placed  longitudinally  as  near  to  each 
'*  other  and  to  the  outer  surface  of  the  boiler  as  may  be  found 
expedient.  Surrounding  the  boiler  and  the  outer  series  of  gas 
pipes  is  a  casing  or  jacket  for  the  protection  of  the  flame  of  the 
said  pipes,  which  casing  may  be  either  formed  of  a  single  thick- 
ness of  metal  plate,  or  it  may  form  a  water  jacket,  and  may  be 
'^  connected  with  the  boiler  in  any  convenient  manner.  A  series 
*'  of  gas  pipes  may  also  be  placed  at  each  end  of  the  boiler  and 
"  similarly  protected  by  an  external  casing." 
[Printed,  4(i.    No  Drawings.] 

A.D.  1866,  May  2.— N»  1261. 

FEASEY,  George. — (Provisional  protection  only,) — ^This  inven- 
tion relates  to  a  composition  for  removing  and  preventing  incrus- 
tation in  steam  boilers,  which  consists  mainly  of  carbonate  of  soda 
and  common  salt,  to  which  may  be  added,  a  small  quantity  of 
borax,  and  sometimes  sal  ammoniac,  or  hydrochlorate  of  ammonia. 
These  ingredients  are  to  be  well  mixed  together  and  either  made 
up  into  a  paste  with  soffc  soap,  or  boiled  with  water.  A  good 
result  in  the  prevention  of  incrustation  may  be  obtained  from 
801bs.  of  carbonate  of  soda,  mixed  with  141bs  of  salt,  21bs.  of 
borax,  and  14  lbs.  of  soft  soap.  If  required  for  immediate  use,  the 
compound  may  be  boiled  in  10  or  20  gallons  of  water,  and  for 
removing  old  incrustation,  it  is  recommended  that  10  lbs.  of  sal 

ammoniac  be  added  to  the  other  ingredients. 
[Printed,  4d.   No  Drawings.] 

A.D.  1866,  May  2.--N<»  1253. 

BOTTERILL,  John. — ^This  invention  of  apparatus  for  causbg 
the  consumption  of  smoke,  consists  "  in  arranging  cast-iron  or 
'^  other  pipes  or  air  passages  in  combinatioii  m\k  «xl  ^  OoAso^^MSt 
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or  hollow  bridge  placed  in  the  flue,  fire-box,  or  other  most  con- 
venient part  of  the  furnace  where  it  may  be  exposed  to  the 
heat  of  the  fire,  the  object  of  the  invention  being  to  admit  heated 

'^  air  to  the  fire-box  and  cause  it  to  commingle  with  the  combus- 
tible gases  evolved  from  the  fuel  for  the  purpose  of  more 
e£Pectually  burning  the  same.     In  adapting  the  invention  to 

*^  locomotive  engines  the  air  supply  pipes  or  passages  are  so  con- 

'^  structed  and  arranged  as  to  admit  the  air  at  either  end  so  that 
in  whichever  direction  the  engine  is  travelling  the  air  will  be 
conducted  to  heating  apparatus,  and  will  be  supplied  under 
pressure  to  the  fire-box,  in  which  it  will  commingle  with  the 
combustible  gases.  In  connection  with  these  air  pipes  or  pas- 
sages is  a  hollow  box  or  chamber  to  receive  the  air  after  it  has 
passed  through  the  pipes  or  passages ;  or  the  pipes  may  be  let 
into  a  hollow  part  of  the  bridge,  or  be  adapted  to  or  placed 
contiguous  to  the  bridge  of  the  furnace,    llie  air  in  traversing 

'*  through  the  pipes  or  passages  and  the  hollow  box  or  chamber 
becomes  heated  to  a  very  high  temperature,  and  when  it  enters 
the  fire-box  and  commingles  with  the  heated  combustible  gases 
and  smoke  it  will  effectually  consume  the  same,  and  thereby 
greatly  economize  the  fuel." 
(Trinted,  Is.  4d.   Drawin^cs.] 

A.D.  1866,  May  4.— N»  1277. 

BOUSFIELD,  George  Tomlinson. — {A  communication  from 
Merrick  Mortimer  Barnes.) — ^This  invention  relates  to  machinery 
for  "  converting  reciprocating  into  rotary  motion  by  means  of  one 
or  more  jointed  arms  pivoted  to  a  shaft  and  acting  upon  the 
interior  surface  of  a  dnmi  or  pulley,  each  arm  being  furnished 
with  a  presser  foot  and  operated  through  a  rod  or  its  equiva- 
**  lent  by  the  motive  power."  A  fly  wheel  is  mounted  on  a  shaft 
to  which  rotary  motion  is  communicated.  On  one  side  of  the 
wheel  concentrically  fixed  to  the  arms,  is  a  strong  broad  annular 
rim,  the  inside  surface  of  which  is  parallel  with  the  axis.  Loosely 
mounted  upon  that  part  of  the  shaft  which  is  enclosed  by  the  rim, 
there  are  two  short  arms,  each  in  length  somewhat  more  than  half 
the  radius  of  the  internal  diameter.  To  the  free  end  of  each  arm 
is  jointed  a  short  link,  and  to  the  outer  end  of  each  link  is  jointed 
''foot,  the  broad  sole  of  which  fits  internally  to  the  circumferential 
rre  of  the  lim,  the  length  aLtoget\ies  oi  ^<&  ^sm.^  link,  and  foot^ 
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measuring  somewhat  more  than  the  radius,  so  that  when  the 
centres,  which  cannot  be  brought  into  a  line,  approximate  to  that 
position,  the  feet  which  are  supported  by  springs  are  forced  against 
the  rim.  Jointed  to  the  end  of  a  steam  engine  piston  rod,  or 
other  reciprocating  moving  power,  are  two  connecting  rods,  the 
outer  ends  of  which  diverge,  and  are  turned  to  a  right  angle,  so 
as  to  form  respectively  the  joint  pins  which  unite  the  two  short 
arms  to  the  links  diametrally  on  each  side  of  the  shaft;.  The 
alternate  reciprocating  motions  of  the  piston  rod  or  lever,  cause 
the  feet  to  press  and  act  by  turns  against  the  rim  on  the  wheel, 
which  is  forced  round  thereby. 
pPrinted,  1#.   Drawings.] 

A.D.  1866,  May  5.— N°  1280. 

CRISPIN,  William  Henry,— (Provisional  protection  only.) — 
This  invention  relates  to  a  steam  roller  adapted  to  agricultural 
operations.  The  roller  consists  of  a  (by  preference)  wrought-iron 
cylinder  of  any  desired  diameter,  and  furnished  internally  with 
one  or  more  annular  toothed  racks  or  gearing.  A  steam  boiler 
and  engine,  of  the  requisite  size  and  suitable  construction,  are 
suspended  from  a  shaft  fixed  to  or  working  in  suitable  bearings 
respectively  placed  at  the  ends  of  the  cylinder.  The  engine 
actuates  a  toothed  wheel  which  works  into  the  annular  gearing 
and  causes  the  cylinder  to  revolve,  and  roll  along  the  surface  of 
the  ground,  in  a  direction  regulated  by  the  motion  of  the  wheels. 
Instead  of  one  cylinder,  two  or  more  may  be  connected  to  form 
a  roller,  in  which  case  the  guiding  and  turning  may  be  effected 
by  giving  a  suitable  revolving  direction  to  the  cylinders  respec- 
tively^  each  being  provided  with  annular  gearing  acted  upon  by 
suitable  toothed  wheels,  in  connection  with  apparatus  for  throwing 
them  severally  in  and  out  of  gear,  and  for  changing  the  direction 
of  motion.  A  trailing  wheel  for  steering  the  roller,  may  be 
adapted  thereto. 

tPrinted,  4td.    No  Drawings.] 

A.D.  1866,  May  6.— N»  1286. 

BRICKNELL,  Augustus  Lea. — (Promsional  protection  onfy.)' 
—This  invention  relates  to  a  rotary  engine  which  when  actuated  hy 
steam  or  fluid  pressure  will  give  off  motive  power,  and  when. 
driven  at  ihe  axis  by  other  power,  will  act  ^  ^  ''fi'^M^'^  ^'^  TBsJwtc 
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It  "  consists  of  a  cylindrical  chamber  in  which  is  fitted  a  cylin- 
drical centre  piece  fixed  on  an  axis.  The  centre  piece  carries 
two  pistons  disposed  radially  therein,  and  at  opposite  points  of 
"  the  diameter.  The  axis  and  centre  piece  are  concentric  with 
the  cylindrical  chamber  in  which  the  centre  piece  is  disposed, 
said  centre  piece  having  disc  or  flange-like  ends  which  fit  the 
*'  internal  diameter  of  the  chamber.  The  annular  space  between 
the  flange  ends  constitutes  the  space  or  chamber  in  which  the 
steam  acts  on  the  pistons  to  carry  them  round  ;  at  one  point 
in  the  circumference  of  the  cylindrical  chamber  a  steam  abut- 
ment or  partition  is  disposed ;  this  abutment  is  fixed  to  the 
cylinder  and  extends  towards  the  axis  of  the  centre  piece, 
"  against  the  periphery  of  which  it  has  contact,  as  also  with  the 
insides  of  the  flange  ends,  thereby  forming  a  fixed  partition 
across  the  annular  steam  space,"  on  the  opposite  sides  of 
which,  two  ports,  according  to  the  desired  direction  of  motion^ 
act  respectively  for  either  the  induction  or  eduction  of  the  steam. 
The  sliding  pistons  "  are  fitted  in  the  body  of  the  centre  piece  to 
*'  slide  towards  and  from  the  axis,  and  also  between  the  flanged 
"  ends  before-mentioned,  grooves  or  recesses  being  formed  therein 
"  for  their  reception ;  studs  project  &om  the  sides  of  the  pistons 
.  .  .  .  and  pass  out  at  slots  in  the  sides  of  the  rotating 
centre  piece ;  these  studs  are  fitted  with  truck  rollers,  which 
run  upon  a  fixed  cam  or  cams  attached  to  the  flat  sides  of  the 
cylindrical  chamber  or  cylinder,  or  other  stationary  part.  The 
same  cam  operates  both  pistons. 

The  steam  being  admitted  between  the  abutment  and  a  piston 
the  centre  piece  is  forced  round  thereby,  the  piston  in  advance 
at  the  same  time  begins  to  recede,  and  by  the  time  it  arrives  at 
the  abutment  it  has  receded  within  the  body  of  the  centre ;  in 
its  further  progress  it  again  gradually  comes  out,  and  by  the 
time  another  quarter  of  a  revolution  is  complete  is  fully  ex- 
"  tended  and  bears  against  the  interior  of  the  cylinder,  and 
"  intercepts  the  steam  firom  the  piston  in  advance,  which  contracts 
*'  or  draws  in  in  Hke  manner^  and  so  keeps  up  a  continuous 
"  motion  of  the  machine." 

To  render  the  diverging  movement  of  the  pistons  more  free, 

steam  is  admitted  into  the  recesses  to  act  divergently  upon  their 

inner  ends ;  it  also  has  the  efPect  of  maintaining  steam-tight,  the 

AictAontd  contact  between  the  outer  ends  of  the  pistons,  and  the 

*Uemal  circiunferential  surface  oi  t\ie  c;^Uikdfi<^^Vi^»£LW^ 

[Printed,  4d,   No  Drawings.! 
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A.D.  1866,  May  7.— N»  1293. 

MILNER,  John. — {Provisional  protection  only,) — ^This  invention 
relates  to  that  description  of  steam  engine  expansion  gear,  by 
inrhich  the  slide  valve  is  actuated  by  a  link  motion,  and  the  expan- 
sion effected  by  a  cut-off  plate  working  on  the  slide  valve.  The 
Tod  of  the  cut-off  plate  is  connected  with  an  adjustable  sliding 
block,  which  works  independently  of  the  slide  valve  block  either 
in  the  link  itself,  or  in  a  separate  groove  attached  thereto.  The 
relative  positions  of  the  two  blocks,  determine  the  requisite 
variable  motion  of  the  cut-off  plate  in  relation  to  the  main  slide, 
and  consequently  the  point  in  the  stroke  at  which  the  steam  is 
to  be  cut  off  for  expansion. 
[Printed,  4d.    No  Drewinffs.] 

A.D.  1866,  May  7.— N»  1302. 

GREEN,  Thomas. — {Provisional  protection  only.) — This  inven- 
tion relates  to  the  construction  of  vertical  steam  boilers.  The 
shell  of  these  boilers  is  cylindrical,  containing  a  conical  fire-box, 
the  base  of  which  is  nearly  equal  in  diameter  to  the  shell  of  the 
boiler.  The  chimney  flue,  which  is  contracted  at  its  junction  on 
the  top  of  the  furnace,  is  carried  up  through  the  water  and  steam 
spaces  above,  and  opens  into  a  short  chimney  which  is  supported 
on  the  top  of  the  boiler.  The  fire-bars  form  the  bottom  of  the 
fure-box.  Horizontal  water-tubes,  of  comparatively  large  diameter, 
run  through  the  fire-box,  and  communicate  through  the  sides  with 
the  surrounding  water  space ;  these  tubes  serve  to  increase  heating 
surface,  and  act  as  stays.  It  is  preferred  to  mount  the  boiler  on 
a  cast-iron  hollow  bed  plate,  in  which  the  ash-pit  is  formed,  and 

the  feed  water  heated. 

[Printed,  4d.   No  Drawings.] 

A.D.  1866,  May  8.— N»  1304. 

ATKINSON,  Mathew  Hutton. — {Provisional protection  on„y. 
— This  invention  relates  to  an  arrangement  of  circular  recipro- 
cating distributing-valves,  suitable  for  steam  and  other  engines, 
with  either  oscilating  or  fixed  cylinders.  As  applied  to  one  of  the 
oscillating  class  "  the  ports  are  made  on  the  face  of  the  cylinder 
''  concentric  with  the  axis  of  oscillation,  and  the  valve,  which  may 
"  consist  of  a  disc  or  portion  of  a  disc  made  \io\km ,  \^  ^vv\a)^ 
8.  E,  ^  -h: 


1074  THE  STEAM  ENGINE. 


fC 


to  fit  ti^ht  against  the  valve  face  on  the  cylinder,  and  is  pro- 
"  \dded  with  an  inlet  port  op  opening  passing  through  it  from 
front  to  back^  and  is  further  provided  wii^  exhaust  ports 
opening  from  the  front  or  face  only  to  the  hollow  chamber  or 
internal  cavity  of  the  valve.  This  hollow  chamber  opens  either 
"  direct  into  a  central  exhaust  pipe  or  hollow  spindle  or  stem^ 
**  which  also  serves  as  the  axis  on  which  the  valve  turns  when 
•*  adjusted  for  reversing  the  engine,  such  adjustment  being 
*f  effected  by  a  reversing  lever  attached  to  the  said  hollow  or 
*'  tubular  stem,  or  into  an  opening  communicating  with  a  belt 
**  cast  in  the  cylinder,  in  which  case  the  spindle  for  reversing 
**  the  valve  will  be  solid,  or  if  hollow  will  be  so  only  for  the  con- 
"  venience  of  manufacture."  When  applied  to  a  fixed  cylinder, 
the  lever  referred  to  may  be  employed  to  impart  the  necessary 
motion  to  the  valve  by  means  of  excentrics.  The  valve  is  contained 
within  a  steam  chest. 

DPrmted,4d,   No  Drawings.] 

A.D.  1866,  May  8.— N«  1308. 

IRELAND,  William. — {A  cosnmunicationjTom  August  Hdnrick 
Cornelius  Bachmann.) — This  invention  relates  to  drying  steam, 
and  separating  water  th^efrom.  The  apparatus  is  interposed  in 
ihe  steam  pipe,  so  that  the  steam  on  its  passage  from  the  boiler 
to  ihe  engine,  shall  pass  ilirough  it.  It  consists  of  an  elliptical 
vessel  cast  in  two  halves,  the  fUinges  of  which  are  bolted  together. 
The  ingress  and  c;gress  of  the  steam  iskea  place  through  two 
flanged  lateral  branches,  which  are  cast  to  the  opposite  sides  of 
the  upper  half  of  the  vessel.  The  ingress  brandi  opens  into  a 
space  which  surrounds  an  open  dome  in  the  interior  of  the 
vessel,  out  of  which  dome  the  egress  branch  conveys  the  steam 
towards  the  engine.  A  hollow  spherical  copper  float,  to  the 
bottom  of  which  a  valve  is  attached,  is  disposed  in  the  lower 
half  of  the  vessel,  so  as  to  be  able  to  move  up  and  down  and,  as 
liie  water  therein  accumulates  by  lifting  the  valve,  cause  its 
dfischarge  into  a  pipe  below.  The  steam  on  entering  the  vessel 
plays  over  the  exterior  of  the  dome,  which  has  the  effect  of  separa- 
ting from  the  steam  all  watery  particles ;  these  fell  to  the  bottom, 
of  the  vessel,  and  the  dried  steam  passes  into  the  dome,  and 
thence  through  the  egress  pipe  to  the  engine. 
[Printed,  lOd.    Drawing.] 
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A.D.  1866,  May  9.— N^  1327. 

JONES,  John  Allcock. — ^This  invention  relates  to  "  the  mann- 
*'  £EU}ture  of  non-conducting  substances  for  impedii^  the  passage 
of  heat/'  Fcff  this  purpose  *'  peat,  turf,  bog,  or  other  similar 
accumulations  of  vegetable  matter  found  in  various  situations, 
more  particuLarlf  the  peat  found  in  the  neighbourhood  of  the 
Tees,  where  it  exists  under  the  top  clay,  such  substances  being 
'*  used  either  alone  or  in  coiyunction  with  other  substances  in 
*'  the  manufacture  of  a  non-conducting  medium  to  be  used  for 
'*  the  purpose  of  wholly  or  partially  impeding  the  passage  of 
**  caloaric  cht  heat,  and  as  a  covering  for  steam  and  water  pipes> 
'*  boilers,  heaters,  and  for  other  like  purposes/' 

The  following  proportions  of  ingredients  have  been  found  to 

yield  a  good  result.      100  lbs.  of  peat,  turf,  bog,  silt,  or  of  a 

mixture  of  Uiem,  20  lbs.  of  Roman  or  Portland  cement,  15  lbs.  of 

oxide  of  iron,  10  lbs.  of  lime,  10  lbs.  of  sand,  4  lbs.  of  oow  hair, 

2  lbs.  of  gypsum,  and  4  lbs.  of  mineral  oil.     The  first-named 

ingredients  will  answer  either  alone  or  mixed  with  more  or  less 

of  the  others,  of  which  some  may  be  omitted.      One  or  more 

coatings  of  the  composition  may,  when  well  mixed,  and  used  in 

a  plastic  state,  be  applied  by  means  of  a  trowel,  in  conjunction 

wi1&  wood  or  otherwise,  to  steam  boilers,  steam  and  water  pipes, 

heating  vessels,  and  to  other  purposes  where  it  is  desired  to 

prevent  dthar  the  radiation  or  admission  of  heat.    Hay  bands 

may  be  used  to  lap  round  the  pipes  and  articles,  saturated  or 

plaistered  over  with  the  compound,  which  can  be  rendered  more 

secure  by  an  outside  covering  of  wire  netting  and  a  final  coating 

of  tar  or  paint.    The  composition  moulded  and  dried  in  the 

form  of  bncks  or  blocks  may  be  used  for  various  purposes,  such  as 

eovefing  boilers,  pipes,  and  heaters. 

[Printed,  4(2.    No  Drawings.] 

A.D.  1866,  May  9.— N^  1333. 

NEWTON,  William  Edward. — (A  communication  from  Francis 
Marion  Bjoots  and  Philander  Highley  Roots,) — ^This  invention 
relates  to  a  duplex  rotating  apparatus,  which,  when  acted  upon 
by  steam  or  water,  constitutes  a  rotary  steam  or  water  engine^ 
and  when  driven,  it  will  act  as  a  blower  or  pump.  It  co\\&v&\>*&  ^ 
a  flat  casing  intemaUy  formed  with  hemiBphenc^  cu^^  WTcAft^Vs 
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parallel  sides.  Through  the  centres  from  which  the  half  circles  of 
the  ends  are  struck,  the  ends  of  two  parallel  shafts  project  into 
the  casing,  and  fixed  thereon  respectively  are  two  cross  heads  or 
abutments,  which  by  means  of  toothed  wheels  of  corresponding 
size  fixed  on  the  outer  ends  of  the  shafts,  are  made  to  revolve 
at  a  corresponding  speed.  The  ends  of  the  cross  heads  are  made 
circular  and  the  sides  hollow,  so  that  as  they  revolve,  the  circular 
ends  of  one  in  succession  fit  into  the  hollow  sides  of  the  other, 
and  vice  versk.  The  ends  of  the  cross  head  abutments  as  they 
come  round,  friction  against  the  hemispherical  ends  of  the  case, 
each  pressing  alternately  against  the  sides  of  the  other.  Wooden 
lugs  or  staves  are  fixed  round  the  cross  heads,  for  the  facility 
of  shaping  them  to  the  required  form  for  working  in  contact 
together.  Their  upper  and  under  sides  work  in  air-tighc 
frictional  contact  between  the  back  and  front  of  the  case.  The 
admission  port  opens  at  one  side  of  the  case,  and  the  emission 
port  at  the  other. 

[Printed,  lOd.    Drawing.] 

A.D.  1866,  May  10.— N^  1342. 

WHITE,  John. — ^This  invention  relates  to  apparatus  for  manu- 
facturing hair  felt  in  sheets^  suitable  for  covering  steam  boilers, 
steam  pipes,  and  other  surfaces,  and  thereby  prevent  the  radiation 
of  heatj  the  object  being  to  change  what  previously  had  been 
performed  by  manual  labor,  into  a  mechanical  operation,  and  by 
means  of  the  apparatus  produce  sheets  of  felt,  the  sides  of  which 
are  of  a  uniform  thickness  and  the  edges  square.  The  apparatus 
consists  of  an  open  shallow  rectangular  box,  corresponding  in 
size  with  the  desired  length  and  breadth  of  the  felted  sheet. 
This  box  is  horizontally  divided  by  a  perforated  plate,  whereby  a 
shallow  steam  chamber  is  formed  at  the  bottom.  The  hair  to  be 
felted  is  spread  upon  the  upper  surface  of  the  perforated  plate,  80 
as  to  come  beneath  the  rough  under  surface  of  a  hollow  felting 
block,  which  when  lowered  rests  upon  the  hair.  This  block  fits 
between  the  sides  of  the  box,  but  is  somewhat  shorter  in  order  to 
allow  of  a  to-and-fro  longitudinal  movement,  which  is  imparted 
to  it  from  a  rocking  shaffc,  by  means  of  a  connecting  rod  fixed  to 
one  end  of  the  block.  The  to  and  fro  movement  of  the  block, 
aided  by  the  steam  which  rises  up  through  the  perforations  of 
of  the  plsLte,  causes  the  hair  to  ielt  to^e\^€c,  >^^  ^\de&  of  the  sheet 


THE  STEAM  ENGINE.  1077 

being  kept  true  and  even  by  the  sides  of  the  box,  and  the  exact 
fi.tting  between  them  of  the  felting  block. 
(Trinted,  Sd.   Drawing.] 

A.D.  1866,  May  11.— N«  1354. 

WIMPENNY,    Thouas,— (Provisional  protection  onfy.)— This 
invention  relates  to  the  furnaces  of  steam  boilers,  wherein  hollow 
fire-bars  are  used,  and  though  which  currents  of  cold  water  are 
caused  to  flow,  in  order  that  the  bars  may  be  kept  at  a  low 
temperature,  and  the  soldering  of  clinkers  thereon,  and  con- 
sequent filling  up  of  the  interstices  between  the  bars  prevented. 
The  ends  of  the  bars  communicate  with  transverse  water  chambers, 
which  serve  for  the  dead  plate  in  ftront,  and  a  support  for  the  bars 
at  the  back,  by  being  seciured  to  the  bridge.     Into  the  ftront 
chamber,  cold  water  by  means  of  the  feed  pump,  is  being  con- 
stantly forced  to  suit  the  requirements  of  the  boiler,  each  fire-bar 
forming  a  separate  channel  leading  into  the  back  transverse 
chamber,  which  communicates    with  the  water  space  of    the 
boiler. 

ITrinted,4tf.   No  Drawings.] 

A.D.  1866,  May  14.— N«  1369.    (*  *) 
POPE,  Robert  Band. — {Provisional  protection  only,) — "  Im- 
'^  provements  in  governing  apparatus  applicable  for  regulating 
"  the  speed  of  all  kinds  of  machinery,  the  motive  force  acting  on 
'^  which  can  be  altered  by  adjusting  a  valve  or  sluice." 

The  improved  apparatus  comprises  a  screw,  fern,  or  pump, 
employed  to  propel  water  into  an  enclosed  chamber.  This  is 
driven  by  the  engine  whereof  the  speed  is  to  be  regulated.  A 
piston  fits  loosely  into  this  chamber,  and  the  fluid  presses  against 
it,  finding  an  outlet  through  openings  in  the  side,  which  are 
controlled  by  pieces  attached  to  the  piston.  The  piston  is  con- 
nected with  the  throttle  valve.  If  the  speed  increases  above  the 
proper  rate  the  plunger  is  moved  by  the  increased  pressure  of  the 
water  and  at  the  same  time  its  covering  piece  partly  closes  the 
egpress  openings ;  this  causes  the  fluid  to  exert  still  more  pressure 
on  the  plunger  and  to  thereby  increase  its  movement  and  its 
aclion  on  the  throttle  valve  or  sluice.  When  the  speed  of  the 
engine  decreases  the  reverse  action  takes  place. 

ITrmted,  4d,    No  Dmwinga.] 
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A.D.  1866,  May  14.— N«  1375. 

HOLT,  Thomas. — This  invention  relates  to  giving  to  steam 
boilers  a  considerable  increase  of  heating  surface,  and  a  propor- 
tionate increase  of  evaporative  power  within  limited  dimensions. 
These  objects  are  effected  by  the  mode  in  which  the  flues  and  fur- 
naces are  constmcted,  which  consists  in  the  formation  of  a  series 
of  transverse  crescent  formed  cells  or  chambers,  by  the  use  of 
crescent  formed  convex  or  flat  plates  transversely  placed  at  close 
intervals  in  succession  through  the  furnace  or  flues  or  both. 
These  plates  are  united  by  flanges,  which  are  formed  round  them 
extemaUy  and  internally,  whereby  they  are  rivetted  together.    Air 
is  supplied  to  the  chambers  by  means  of  pipes,  which  curve  round 
the  chambers,  the  working  water  level  being  above  their  upper 
edge  or  surfeice,  or  for  the  purpose  of  drying  the  steam  and  super- 
heating the  steam,  they  in  some  boilers  are  constructed  to  rise 
above  the  water  level.    Various  arrangements  are  shown  and 
described,  including  vertical  boilers,  to  some  of  which  increased 
heating  surfetce  is  given  in  the  formation  of 'the  flues,  by  uniting 
in  the  same  manner  a  series  of  annular  plates,  so  as  to  keep 
central  the  draught  passage,  which  contains  a  series  of  deflectors 
for  the  purpose  of  directing  the  flaming  gases  and  products  of 
combustion  successively  into  the  chambers.     Other  vertical  boilers 
contain  flues,  formed  by  so  arranging  the  plates,  as  to  give  to  the 
flue  (in  transverse  section)  the  form  of  a  star,  between  ihs  radial 
points  of  which,  intermediate  vertical  heating  chambers  are  dis- 
posed, which  open  through  the  stream  space  into  small  tabes  in 
connection  with  the  chimney  flue. 
[Printed,  2«.  4d.   Drawings,] 

A.D.  1866,  May  15.— N«  1379. 

HASELTINE,  George.— (^  communication  from  David  Shwe,) 
— ^The  nature  of  this  invention  "  consists  in  swinging  the  baUs  of 
^^  a  centrifugal  governor  at  an  angle  to  a  radial  line  harmonizing 
"  with  and  corresponding  to  the  motion  of  the  said  balls  in  such  a 
"  manner  that  the  inertia,  the  momentum,  and  the  centrifugal 
"  force  all  act  in  favor  of  the  governor  instead  of  against  it»  as  in 
"  ordinary  centrifugal  governors."  A  circle,  the  size  of  the  bails^ia 
struck  from  the  centre  of  the  governor  spindle,  and  two  lines 
paraUel  with  each  other  are  drawn  at  opposite  sides  through  the 
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cdrcumferenoe;  these  lines  indicate  the  position  of  the  centres  d 
two  horizontal  sockets,  which  are  attached  to  a  cross  head  fixed 
on  the  upper  end  of  the  governor  spindle.  Projecting  laterally  at 
ihe  point  of  suspension  from  each  of  the  pendulous  arms  oi  the 
balls^  there  is  a  fixed  pin,  whidi  fits  into  the  sockets  of  the  cross 
liead;  these  pins  form  the  points  of  suspension,  and  are  free  to 
turn  in  their  respective  sockets,  so  as  to  admit  of  the  movement 
of  the  balls,  which  in  relation  to  the  spindle,  cannot  be  termed 
centrifugal,  because  the  balls  depend  from  the  ends  of  the  two 
sockets,  and  move  in  a  direction  at  right  angles  therewith,  and 
parallel  in  relation  to  each  other,  on  lines  respectivelj  one  half  the 
diameter  of  the  circle  apart  firom  the  centre  on  opposite  sides  of 
the  spindle,  and  have  liberty  either  to  fall  to  the  rear  of  the  points 
of  suspension^  or  to  swing  in  advance,  according  as  the  force  of 
their  inertia^  or  of  their  momentum  predominates.  A  rod  con- 
nected with  the  throttle  valve  or  part  to  be  governed,  passes  up 
through  the  governor  spindle  and  carries  a  fixed  cap,  which  is 
acted  upon,  as  the  balls  rise  and  feJl,  by  short  arms  fixed  on  the 
opposite  ends  of  the  pins  &om  which  the  pendulous  arms  depend. 
CPrinted,l«.2d.  Drawings.] 

A.D.  1866,  May  15.— N»  1386. 

NICHOL,  Brycb  Grey. — {Provisional  protection  only,) — ^This 
invention  relates  to  ''the  construction  of  rotary  engines  to  be 
"  worked  by  steam  or  other  motive  power."  Proposes  to  mount 
on  sidtable  framing,  a  narrow  cylinder,  through  the  centre  of 
whichj  supported  on  bearings  outside,  a  horizontal  driving  shaft 
is  fitted  to  revolve.  Within  this  cylinder  another  cylinder  is  fixed 
upon  the  shaft  of  such  smaller  dimensions  as  to  leave  an  annular 
space  between  them,  and  around  this  space,  fixed  upon  the  peri- 
phery of  the  small  cylinder,  a  piston,  composed  of  metallic  pieces 
and  packing  tightened  together  by  screws,  is  fitted  to  slide.  On 
each  side,  diverging  from  the  circimiference  of  the  large  cylinder, 
tbere  is  a  deep  recess,  into  which  respectively  is  fitted,  a  sliding 
steam  resistant  plate.  These  plates  each  revolution  of  the  piston 
are  alternately,  by  means  of  suitable  mechanism,  projected  across 
the  annular  space,  and  withdrawn  in  time  to  open  a  free  passage 
for  the  piston,  the  steam  by  means  of  suitable  valves,  being 
admitted  into  the  annular  space  inmiediately  afterwards,  and  the 
coorespondin^  sliding  plate  simultaneously  'j^TO^QC^^^fstci^^Wi^^l^csinL^ 
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tiie  necessary  fixed  resistance  to  the  steam  in  one  direction,  which 
drives  the  piston  and  shaft  round  the  opposite  way.  Suitahle 
ports  are  arranged  to  open  out  of  the  annular  space  on  each  side 
of  the  recesses  which  contain  the  resistant  plates,  and  according  to 
the  required  direction  of  motion,  hy  means  of  ordinary  gear,  the 
incoming  steam  is  directed  through  the  corresponding  ports,  whilst 
the  other  ports  serve  for  the  exhaust. 
[Printed,  4d,    No  Drawings.] 

A.D.  1866,  May  16.— N«  1396. 

CLARK,  William.  —  {A  communication  from  Frid&ic  Marie 
Piret  and  Et^hne  Michel.) — ^This  invention  relates  to  the  construc- 
tion of  furnaces,  and  feeding  apparatus,  conducive  to  the  consump- 
tion of  smoke.  It  consists  of  a  narrow  frame,  ahout  twice  the 
length  of  the  range  of  furnace  bars,  which  are  divided  into  two 
fixed  sections,  ranged  respectively  at  the  sides  of  the  fumaoCy 
and  one  central  movable  section  carried  by  the  inner  end  of 
the  frame,  which  is  fitted  to  slide  to  and  forth  in  the  ash-pit.  The 
fore  half  of  the  frame  constitutes  a  narrow  rectangular  open  box, 
the  bottom  of  which,  by  means  of  suitable  levers,  is  capable  of 
being  raised  level  with  the  upper  surfetce  of  the  central  section  of 
the  fire-bars,  which  is  fitted  on  the  inner  end  of  the  financy  and 
which,  when  the  latter  is  in  position,  fills  the  central  space  in  the 
fiimace.  Fuel  sufficient  for  a  charge  is  filled  into  the  box,  which 
then  projects  from  the  front  of  the  ash-pit.  When  the  fire  requires 
replenishing,  the  frame  by  means  of  a  lever  is  forced  to  slide 
inwards,  so  as  to  shift  the  inner  end  of  the  frame,  which  carries 
the  central  section  of  the  fire-bars^  into  a  recess  under  the  furnace 
bridge,  and  force  the  fuel  box  under  the  burning  fiiel  between  the 
two  side  sections  of  the  grate-bars.  The  bottom  of  the  box  being 
then  raised  to  the  level  of  the  plane  of  the  bars,  the  fuel  is  thereby 
raised  into  the  furnace,  and  afber  a  short  time  by  the  withdrawal  of 
the  frame,  the  central  section  of  the  bars  is  again  brought  back 
into  position  under  the  fresh  charge  of  fuel,  and  the  empty  box 
projected  in  front  to  receive  the  next  charge. 
[Printed,  U.  6(2.   Drawings.] 

A.D.  1866,  May  17.— N<»  1398. 

HAMPTON,  JosiAH. — The  object  of  this  invention  relating  to 
fumacea,  ia  to  obtain  perfect  comWE^oii  oi  tvi^l,  foe  which  pur^ 
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pose^  aooordmg  to  the  first  part,  as  applied  to  a  steam  boiler,  the 
£re-bar8  are  so  arranged,  that  their  coUective  upper  surface  forms 
the  conyez  arc  of  a  circle,  whereby  the  superficial  fire-bar  surface 
is  increased,  and  greater  fiicility  afPorded  for  the  admission  of  air. 
The  second  part  relates  to  the  employment  of  ''a  perforated 
moveable  bridge  plate  inclined  from  or  towards  the  front  of  the 
furnace  or  from  or  towards  that  part  where  such  furnace  is  fed. 
This  perforated  bridge  plate  when  employed  in  combination 
"  with  tiie  ordinary  back  bridge  plate  heretofore  used  will  form  a 
chamber  for  the  admission  of  air,  the  air  being  admitted  to  this 
chamber  by  means  of  a  door  or  valve  capable  of  being  closed  or 
**'  opened  when  the  furnace  door  is  closed  or  opened ;  this  said 
*^  door  or  valve  which  admits  air  to  the  said  chamber  as  aforesaid 
*'  is  opened  and  closed  by  means  of  an  adjustable  connecting  rod 
'^  attached  to  the  said  door  or  valve,  and  attached  also  to  an 
''  adjustable  rack  and  swivel  or  equivalent  contrivance ;"  this  rack 
and  swivel  is  attached  to  or  connected  with  the'door  of  the  furnace, 
by  which  means  the  admission  of  air  through  the  perforated  plate 
is  regulated  and  perfect  combustion  obtained.  Modified  arrange- 
ments to  suit  other  kinds  of  furnaces  are  described  and  illustrated. 
[Prioted,  1«.  id.    Drawings.] 

A.D.  1866,  May  17 —N^  1402. 

BEALE,  John. — ^This  invention  relates  to  a  rotary  engine,  capa- 
ble, when  actuated  by  steam  or  fluid  pressure,  of  yielding  motive 
power,  and  when  driven  by  other  power,  of  acting  as  a  pump. 
The  engine  comprises  ''an  outer  casing  or  cylinder,  furnished 
with  an  inlet  and  outlet  as  usual.  Within  this  outer  casing  is 
fitted  a  revolving  drum,  the  axle  of  which  passes  through  a 
stuffing  box,  at  each  end  or  at  one  end  only,  and  is  carried  on 
antifriction  rollers  or  otherwise.  This  revolving  drum  is 
''  mounted  so  as  to  be  excentric  in  relation  to  the  outer  casing  or 
"  cylinder,  and  is  slotted  to  allow  two  pistons  or  partitions  (con- 
"  nected  so  as  to  act  as  one)  to  slide  in  the  drum  in  such  a 
*'  manner  that  the  outer  ends  of  the  pistons  or  partitions  may  be 
"  always  kept  in  contact  with  the  int^or  of  the  stationary  casing 
or  cylinder.  One  of  the  pistons  or  partitions  is  larger  than  the 
other,  the  smaller  piston  being  inserted  in  a  slot  formed  at  one 
end  of  the  larger  piston.  By  this  connection  of  the  two  pistons 
respectively  the  smaller  becomes  an  e\oTig;8AiLOTi  oi  \)ck&  \a%^% 
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and  they  together  constitute  one  piston  or  partition  extending 
across  the  whole  interior  of  the  stationary  case  or  cylinder.  The 
"  larger  piston  is  connected  at  one  end  by  means  of  pins  with 
''  rings  capable  of  revolving  in  annular  grooves  formed  in  the  end 
"  plates  of  the  stationary  case  or  cylinder^  and  the  smaller  piston 
^'  (at  the  reverse  end  of  the  larger)  is  similarly  connected  with 
"  guide  blocks^  which  work  within  curvilinear  grooves  or  slots  in 
"  the  said  rings.*' 
^  When  the  axle  and  drum  revolve,  the  latter  canries  round  the 
sliding  pistons,  which  move  to-and-firo  diametrally  in  the  drum, 
their  ends  or  outer  edges  being  kept  in  constant  sliding  contact 
and  steam-tight  against  the  internal  surface  of  the  cylindrical  case, 
the  larger  piston  being  actuated  radially  by  the  pins  which  fit  into 
eyes  in  the  rings,  and  the  smaller  piston  by  the  s^pnental  sliding 
guide  blocks,  which  work  in  the  segmental  grooves  sunk  respec- 
tively in  the  inner  face  of  the  rings. 

The  frictional  parts  are  suitably  packed  and  ordinary  slide 
valves  are  fitted  for  admitting  steam  and  reversing  motion. 
[PrintecU  lOd.   DrawingJ 

A.D.  1866,  May  l/.-N^  1406. 

VANDIRBYL,  Philip. — {A  communication  from  John  TurnbulL) 
-^{Provisional  protection  only,) — ^This  invention  relates  to  con- 
densing the  exhaust  steam  from  an  engine  or  elsewhere,  the 
apparatus  for  which  '^  consists  of  an  external  double  vessel,  wbidi 
"  is  made  most  conveniently  of  a  c^Undrical  form ;  cold  water  is 
v<-  *'  caused  to  circulate  freely  through  the  double  sides  of  this  vessel. 

'^  Within  the  external  vessel  is  an  internal  vessel,  also  made 
double,  and  through  which  cold  water  is  also  caused  to  flow. 
By  these  means  the  inner  surface  of  the  exterior  vessel  and  the 
outer  surface  of  the  interior  vessel  are  kept  constantly  cold. 
The  top  and  bottom  of  the  exterior  vessel  are  closed  ftir  and 
steam  tight,  and  there  are  proper  supply  and  overflow  pipes  to 
the  water  spaces  above  mentioned.    The  exhaust  steam  from  a 
steam  engine  or  otherwise  is  conveyed  through  a  hollow  axis, 
"  which  passes  through  a  stufi&ng  box  formed  in  the  top  cover  of 
''  the  exterior  vessel.    The  hollow  axis  is  arranged  to  have  a  slow 
rotating  motion  communicated  to  it  when  the  steam  engine  is 
at  work.     On  the  lower  part  of  the  hollow  axis  is  formed  a 
^'^  hollow  caae  which  in  form  coixeapotLdB  m\k\^\)&\«  leas  than  the 
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space  endofled  by  the  outer  and  interior  vessels.  The  hollow 
case  which  is  carried  by  and  revolves  with  the  hollow  axis  is 
perforated  with  nmneroas  small  holes  through  which  the  steam 
rushes  and  is  thereby  divided  into  small  jets  which  come  against 
the  cold  surfaces,  and  the  steam  is  thus  very  quickly  condmsed. 
The  rotating  case  after  being  perforated  is  coated  inside  and  out 
*»  with  tin/' 

[PrintecU^d.   No  Dratwinga.! 

AJ).  1866,  May  18.— N«  1408. 

LYTTLE,  William  Alexander. — ^This  invention^  relating  to 
steam  boilers  or  generators,  is  supplementary  to  a  prior  invention, 
for  which  Letters  Patent,  bearing  date  July  10,  1865,  No.  1820, 
were  granted  to  this  patentee.  The  principle  of  construction  is 
such,  that  by  means  of  the  arrangement  of  the  flues,  power  is 
obtained  at  any  time  (by  the  aid  of  valves  or  dampers)  of  changing 
the  direction  of  the  draughts,  and  so  regulating  the  openings  to 
the  furnace  and  ash-pit,  as  at  times  to  be  able  to  exclude  the 
atmosphere  and  bring  into  operation  a  centrifugal  blowing  appa- 
ratus ;  the  combustion  of  the  fuel  may  at  any  time  be  effected 
and  supported,  either  by  air  supplied  under  pressure  heated  or 
otherwise^  or  by  the  ordinary  arrangement  of  an  open  ash-pit,  and 
a  £cee  draught  of  the  atmosphere.  With  the  exception,  that  the 
waste  gases  of  combustion  are  not  allowed  to  enter  and  mingle 
with  the  steam  in  the  boiler,  all  the  arrangements  described  in  the 
former  Specification  may  be  adopted,  any  kind  of  fuel,  either  solid 
or  liquid  may  be  used,  and  either  of  two  chimneys,  respectively, 
adapted  to  the  two  systems  of  combustion,  may  be  brought  into 
requisition. 

[Printed,  4(2.   No  Drawing!.] 

A.D.  1866,  May  18.— N»  1410. 

BERNARD,  Julian. — This  invention,  relating  to  apparatus  for 
**  generating  and  heating  steam,  gas,  and  vapours,"  consists, 
according  to  one  modification,  in  the  use  of  a  vertical  cylindrical 
vessel  or  generator,  containing  a  series  of  vertical  concentric 
cylindrical  partitions,  which  are  formed  into  two  series  of  deep 
niiTpiUir  chambers  or  cells,  by  alternately  closing  the  upper  and 
lower  ends,  so  that  every  other  annular  space  forms  a  generating 
cdly  which  opeuB  to  the  steam  space  at  t\v^  to^  oi  \)ci^  ^gsck»e^i^^) 
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and  the  intervening  concentric  spaces  form  heating  cells  commu- 
nicating with  the  hot  air  space  which  occupies  the  bottom  of  the 
apparatus.  Within  the  upper  end  of  each  generating  cell^  there 
is  fixed  an  annular  water  trough^  the  bottom  of  which  is  per- 
forated, and  depending  from  each  of  the  troughs,  reaching 
towards  the  lower  ends  of  the  generating  cells,  there  is  a  thick 
annular  webbing  of  felt  or  of  other  material  capable  of  absorbing 
water,  which  is  supplied  to  the  annular  troughs  in  regulated 
quantity  through  smaU  tubes  arranged  to  the  proper  level ; 
thence  the  water  constantly  percolates  through  the  perforations 
in  the  bottom  of  the  troughs,  is  absorbed  by  the  suspended 
webbing,  and  gradually  draining  down  between  the  heating  cells, 
is  converted  into  steam.  The  heated  air  is  forced  into  the  hot  air 
chamber  and  annular  heating  cells  from  an  adjacent  furnace,  and 
the  steam  is  carried  ofP  to  its  use  through  suitable  pipes.  Another 
modification  is  described  and  illustrated. 
[Printed,  Is,  Ad.    Drawings.] 

A.D.  1866,  May  21.—N«  1432. 

BLACKBURN,  Alexander  Bewickb.— (Prot?wto»a/  protection 
only.) — ^This  invention  relates  to  the  preparation  of  lubricating 
compounds.  The  inventor  states  that  the  proportions  of  ma- 
terials herein  given  *'  may  be  varied,  but  I  prefer  to  mix  sixteen 
"  pounds  of  glycerine  with  a  solution  formed  of  one  pound  of 
**  starch  or  mucilage,  such  as  is  obtained  from  linseed  and  other 
▼;»•'  «  vegetable  substances  dissolved  in  water  so  as  to  produce  about 
p  "  the  same  degree  of  vicidity  as  the  glycerine.  To  this  mixture 
are  added  twenty-four  pounds  of  good  lubricating  oil  (castor 
oil  being  preferred)  and  also  a  quantity  of  sofb  soap,  equal  to 
**  two  per  cent,  of  the  whole  mixture ;  these  ingredients  are  then 
agitated  together  till  a  finely  divided  emulsion  is  formed.  In 
supplying  lubricating  fluids  to  a  journal  or  bearings  of 
"  machinery  a  small  hole  is  made  in  the  bottom  of  the 
lubricating  vessel,  into  which  hole  a  pin  is  inserted  fitting  the 
hole  loosely  and  having  a  spherical  and  heavy  head  which 
"  covers  the  hole.  When  used  in  marine  engines,  or  railway 
carriages,  or  other  moving  machinery,  the  motion  causes  the 
spherical-headed  loose  pin  to  oscillate  freely  in  the  hole,  and 
every  oscillation  partly  uncovers  the  hole  and  allows  the 
'^  lubricator  to  pass  througli  it  and  ^ow  do^xi  \x^  t\x!&  y^umal  or 
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*'  bearing  beneath.     When  in  a  state  of  rest  no  flow  takes 
"  place." 

CPrtutecU  4c2.   No  Drawings.] 


A.D.  1866,  May  21.— N<»  1433. 

CRICHTON,  Alexander. — ^This  invention  relates  to  apparatus 
for  condensing  the  steam  from  marine  engines,  whereby  the  use 
of  an  ordinary  sxurfetce  or  other  condenser,  and  of  the  circulating 
pump  are  dispensed  with.  The  eduction  pipe  from  each  cylinder 
conducts  the  steam  into  a  feed  water  heating  vessel,  where  a 
portion  of  the  heat  contained  in  the  steam  is  imparted  to  the 
water  as  it  passes  on  to  the  boiler ;  thence  the  steam  is  conveyed 
by  suitable  pipes  through  the  skin  of  the  vessel  into  metallic 
tubes  disposed  outside  low  down  beneath  the  surface  exposed  to 
the  cold  sea  water.  These  tubes  are  attached  outside  to  the 
vessel,  extend  horizontally  under  the  quarter  towards  the  stem 
post,  and  return  along  the  other  side,  or  communicate  aft  with 
tubes  which  convey  the  water  of  condensation  inboard  to  a 
conduit  at  the  foot  of  the  air  pumps,  or  to  other  convenient 
place  for  collecting  the  fresh  water,  and  utilizing  the  vacuimi 
produced  by  the  condensation  of  the  steam.  Suitable  arrange- 
ments are  made,  that  in  the  event  of  the  external  tubes  being 
injured  by  accident  or  otherwise,  an  ordinary  condenser  and 
circulating  pump  can  be  brought  into  operation. 
[Printed,  Bd.    Drawing.] 
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A.D.  1866,  May  22.--N«  1441. 

NEWTON,  Alfred  Vincent. — {A  communication  from  Matthias 
Wharton  Baldwin.) — *'  This  invention  relates  to  improvements  in 
details  for  preventing  the  escape  of  steam  past  the  piston  of  « 

rotary  engines.  The  cyUnder  is  bored  true  on  the  inside  as 
'^  usual,  and  fitted  with  heads  between  which  are  the  steam  ports 
**  leading  into  the  cylinder  from  a  reversing  valve  of  any  suitable  w 

**  construction  for  the  induction  and  eduction  of  steam.  Between  * 

''  the  ports  an  adjustable  packing  piece  is  placed  extending  the 
length  of  the  cylinder  between  the  heads.  Mounted  excentri- 
cally  in  the  cylinder  heads  is  a  shaffc,  the  periphery  of  which 
touches  the  cylinder  at  the  part  where  the  packing  piece  is 
inserted,  so  as  to  prevent  the  passage  oi  oiteKm.  ^\i  ^^  ^^^s^^. 
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To  prevent  steam  firom  leaking  at  the  journalB  of  the  cylmder 
heads  packing  rings  are  let  into  a  recess  in  the  shaft  and  heads. 
These  rings  are  kept  in  contact  with  the  outer  shoulder  of  the 
recess  in  the  journal  of  the  shaft  hy  the  presence  of  steam 
acting  within  the  cylinder.  The  excentric  shaft  is  fitted  with  a 
slider  or  piston  of  the  length  of  the  cylinder^  and  ^tted  steam- 
tight  though  sufficiently  loose  to  work  freely  back  and  forth  in 
its  place.  The  ends  of  this  piston  are  provided  i^th  moveable 
packing  pieces.  At  its  outer  edge  it  carries  a  hinged  vibrating 
segment  of  the  length  of  the  cylinder,  and  of  sufficient  width 
to  cover  both  the  inlet  and  outlet  ports.  "Die  hinged  joint  on 
which  the  segment  moves  enables  it  throughout  its  revolution 
to  adjust  itself  to  the  bore  of  the  cylinder.  The  shaft  is 
recessed  to  admit  of  the  segment  sinking  within  its  periphery 
in  passing  the  cylinder  packing.  The  piston  and  its  end 
packing  pieces  are  driven  out  and  kept  in  contact  with  the 
cylinder  and  heads  by  means  of  steam  admitted  to  a  cavity 
behind  the  piston,  and  to  the  packing  through  ports  pro- 
vided for  the  purpose,  the  steam  being  taken  directiy  ftcim 
"  the  boiler  and  independent  of  that  used  in  the  cylinder.'' 

[Printed.  8d.   Drawing.] 

A.D.  1866,  May  23.— N**  1451. 

DOUGLAS,  Sholto.  —  This  "  invention  has  for  its  essential 
object  a  certain  pecuUar  arrangement  of  machinery  or  apparatus 
to  be  actuated  by  steam,  water,  compressed  air,  or  other  liquids 

*'  or  gases.  ...  A  wheel  or  wheels  is  or  are  carried  on  an 
axle  or  axles  which  rotate  in  water,  air,  or  steam-tight  beanngs 
fixed  in  the  sides  of  a  cylinder  or  case.  The  case  is  so  oon- 
structed  that  the  wheel  revolves  freely  within  it  and  in  such 
manner  tiiat  as  little  wear  as  possible  may  result  firom  the 

''  movement  of  the  wheel  theiein.  On  the  circumference  or  in 
the  body  of  the  wheel  several  curved  passages  are  made ;  iheat 
passages  are  so  formed  that  the  water,  steam,  compressed  air, 
or  gas  entering  therein  leaves  the  passages  by  escaping  there- 

''  firom  to  the  same  direction  or  approaching  to  the  same  pcnot 
on  the  wheel  that  is  entered,  that  is  to  say,  the  passages  are 
bent  into  a  curved  figure,  and  by  the  resistance  opposed  to  the 
passage  of  the  water,  steano,  compressed  air,  or  gas  as  it  iseoeB 
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''  from  the  return  end  of  the  passages  additional  power  is  obtained 
"  over  and  above  what  would  be  due  to  the  pressure  of  the 
'*  column  of  water,  steam,  compressed  air,  or  other  fluid  under 
'*  ordinary  circumstances/'  The  number  of  the  passages  may  be 
varied. 

[Printed,  Is.  4dr.   Drawings.] 

AJ).  1866,  May  24.— N°  1457. 

GREEN,  THOMAS.^^This  invention  relates  to  a  stefon  boiler  of 

the  vertical  class.    The  shell  is  cylindrical,  it  stands  a  considerable 

height,  and  h  covered  in  with  a  convex  top.    The  base  of  &e 

fire-box  is  nearly  as  large  in  diameter  as  the  base  of  the  shell,  to 

which  it  is  rivetted,  a  metal  ring  being  interposed  between  them. 

The  fire-box  is  conical,  tapering  upwards  ham  the  base  where 

the  fire-bars  are  ranged,  to  about  the  level  of  the  water  line,  where 

the  opening  into  the  uptake,  for  the  purpose  of  confining  the 

heat  as  much  as  possible  in  the  furnace,  is  contracted  to  a.  small 

area,  thenoe  expanding  inwards  through  the  steam  space  towards 

the  chimneiy,  which  is  centrally  moimted  oai  the  top  of  the  boiler. 

A  number  of  large  water  tubes  are  transversely  disposed  above 

each  other  at  different  angles  in  the  fumaoCj  so  as  to  form  water 

fx>mmumcati<m8  horn  side  to  side,  and  also  serve  as  stays.    The 

aeh-pit  is  fanned  in  the  cast-iron  bed  plate  upon  which  the  boiler 

is  mounted,  and  which  may  be  made  hollow  for  the  purpose  of 

heating  the  feed  water.     The  invention  includes  a  hot  water 

boiler,  constructed  internally  on  the  same  principle,  for  heatii^ 

and  waoning  purposes. 

£Fdatec|,U.4<;.    Dnviiiigs.] 

A.D.  1866,  May  25.— No  1461.    (*    *) 

VOSS,  WiLHELM  Heinrich  CHRISTIAN. — (Provisional  proteo- 
turn  only.)  — "  Improvements  in  rotary  steam  and  hydraulic 
**  engines." 

This  invention  relBtes  to  an  arrangement  of  rotary  engines 
irorked  either  by  steam  or  by  water  power,  in  which  the  rotary 
motion  of  the  spindle  or  shaft;  is  effected  by  the  action  of  a  series 
cf  reciprocating  pistons  and  piston  rods  upon  an  inclined  phyote 
disc  to  which  the  said  spindle  or  shaft  is  connected,  such  action  of 
the  pistons  and  piston  rods  producing  a  rotary  motion  of  the 
inclined  plane  disc  round  a  central  axis. 
[Printed,  4(2.    No  Drawings.] 
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A.D.  1866,  May  25.— N°  1462. 

GIBSON,  William,  and  ELLIS,  Edward.— This  invention 
relates  to  apparatus  for  making  metal  rods,  bars,  and  tubes,'direct 
from  the  bloom  or  ingot,  without  subjecting  the  metal  to  the 
usual  intermediate  processes,  and  it  also  relates  in  connection  with 
and  during  the  process,  to  the  development  of  a  steam  power 
which  is  advantageously  availed  of.  The  invention  consists  in 
forcing  in  a  heated  state  ingots  of  iron,  steel,  or  other  metal 
through  the  narrow  end  of  a  cylindrical  or  coniformed  chamber, 
containing  the  die  or  dies,  which  fit  therein.  The  chamber  is 
strengthened  by  a  series  of  collars  and  placed  within  an  outer 
casing  or  chamber  in  form  corresponding  with  the  inner,  but  so 
much  larger  as  to  leave  between  them  an  interspace  for  holding 
water,  which  prevents  the  heating  to  a  red  heat  of  the  inner  cylin- 
der and  diCt  Water  is  also  applied  internally  to  the  ram  for  the 
same  purpose.  The  bloom  or  ingot  of  metal  is  forced  through 
the  die  at  the  small  end  of  the  cylinder  by  an  hydraulic  ram,  which 
enters  at  the  upper  end,  and  after  having  at  the  beginning  of  the 
operation  forced  the  mass  of  hot  metal  into  the  cylinder,  is  slightly 
released,  and  a  few  drops  of  water  are  through  a  valve  in  the  end 
of  the  ram  forced  upon  the  metal.  From  this  small  supply  of 
water  steam  is  immediately  generated,  by  the  expansive  pressure 
of  which  aided  by  the  pressure  of  the  hydraulic  ram,  the  metal  is 
forced  through  the  die,  more  drops  of  water  being  forced  into  the 
chamber  as  the  process  proceeds  and  the  metal  is  exhausted 
therefrom.  The  two  pipes,  which  respectively  convey  water  to  the 
interspace  between  the  cylinders,  and  carry  off  the  steam  generated 
there,  may  be  connected  to  a  steam  boiler. 
[Printed,  8d.  Drawing.] 

A.D.  1866,  May  28.— No.  1487. 

DAVIES,  George. — (A  cotnmunication  from  Emmett  Q^inn») — 
This  invention  of  apparatus  for  supplying  steam  boilers  with  feed 
water  consists  of  a  box  or  casing  comprising  three  separate  cham- 
bers. Two -of  these  are  placed  one  upon  the  other,  so  as  to 
communicate  through  a  neck,  the  passage  in  which  is  governed 
by  a  throttle  valve.  In  the  side  of  the  lower  chamber  there  are 
two  openings  ;  the  upper  one,  which  communicates  through  a 
pipe  with  the  steam  space  of  the  boiler,  and  is  carried  down 
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therein  to  the  working  water  level,  is  ftimished  with  a  circular 
valve,  and  the  lower  opening  with  a  flap  valve,  which  opens 
outwards  at  hottom  into  a  side  chamher,  whence,  hy  means  of  a 
pipe,  there  is  a  communication  with  the  lower  water  space  of  the 
boiler.  The  throttle  valve  and  the  circular  valve  are  kept  in 
constant  motion  by  the  machinery,  alternately  opening  and 
closing  the  passages  they  govern,  so  that  when  the  water  in  the 
lower  chamber  is  discharged  into  the  boiler,  the  chamber  is  refilled 
from  the  top  chamber  by  the  next  opening  of  the  ftrottle  valve, 
and  there  is  no  discharge,  although  the  two  valves  keep  working 
and  opening  until  the  level  of  the  water  in  the  boiler  sinks  below 
the  end  of  the  steam  pipe ;  when  this  occurs  the  steam  rushes 
up  the  pipe  to  the  circular  valve,  and  through  it  upon  the  water 
in  the  bottom  chamber  when  the  passage  is  next  open,  the  pres- 
sure of  the  steam  upon  the  water  then  forcing  back  the  flap 
valve,  the  water  gains  admission  to  the  side  chamber,  and  thence 
flows  down  the  pipe  into  the  boiler.  The  next  closing  of  the 
circular  valve  is  followed  by  the  opening  of  the  throttle  valve,  and 
the  refilling  of  the  lower  chamber,  when  if  the  water  level  is  still 
below  the  steam  pipe,  a  second  discharge  of  water  takes  place, 
and  is  repeated  until  the  proper  level  of  the  water  is  re-established. 
Modifications  are  described  and  illustrated. 
[Printed,  lOd.    Drawing.] 

A,D.  1866,  May  29.— N«>  1495. 
HASELTINE,  George. — {A  communication  from  Jacob  James 
Lavo  and  Peter  Menard  Chouteau,) — (Provisional  protection  only,) 
This  invention  of  a  composition  for  removing  and  preventing 
incrustation  in  steam  boilers  consists  of  5  lbs.  of  barium,  1  lb.  of 
sal  anmioniac,  4  lbs.  of  rectified  sugar,  and  4  lbs.  of  concentrated 
lye.  The  ingredients  are  to  be  well  mixed  together,  and  into 
a  reservoir  containing  54  barrels  of  feed  water,  1  lb.  of  the  compo- 
sition should  be  introduced  every  24  hours.  Care  must  be  taken 
to  exclude  the  air  from  the  vessel  containing  the  compound,  as 
when  mixed  it  is  exceedingly  volatile. 
[Printed,  4d,   No  Drawings.] 

A.D.  1866,  May  30.— No.  1511. 

CAITHNESS,  James  Earl  op. — {Provisional  protection  only.) 
This  invention  relates  to  a  mode  of  cleaning  the  ext^ttsaL  %\£d'bK.^ 

8,  E,  ^  1» 
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of  boiler  tubes  by  means  of  a  loose  perforaM  plated    The  per- 
forations in  this  plate  correspond  with  the  holes  in  the  tube 
plates  between  which  it  is  placed^  the  tubes  easily  sliding  through 
it ;  when  not  in  use  it  rests  against  one  of  the  tube  plates.     When 
the  tubes  require  cleaning  the  plate  is  moved  from  its  position^ 
and   drawn  along  the  tubes  towards  the  opposite  tube  plate^ 
scraping  and  cleaning  as  it  passes  along  such  of  the  tubes  as  are 
m  a  foul  state.    "  In  the  case  of  boilers  containing  a  greater 
number  of  #ubes  than  can  be  <x)nveniently  cleaned  by  one  plate 
or  scraper,  it  is  proposed  to  employ  two  or  more  such  plates^ 
according  to  the  number  of  tubes  in  the  boiler,  each  plate 
cleaning  or  scraping  its  own  group  or  set  of  tubes.^' 
[FrixLted«  4d.    No  Drawings.] 

A.D.  1866,  June  l.-^N°  1530. 

YULE,  John. — ^This  invention  relates  to  steam  engines^  the 
cylinders  of  which  are  provided  with  separate  valves,  actuated  by 
Afferent  excentrics,  respectively  for  the  induction  and  the  educ- 
tion of  the  steam,  so  that  the  working  of  the  induction  valve  can 
be  regulated  to  cut-o£P  at  any  part  of  the  stroke  without  inter- 
fering with  the  working  of  the  exhaust.  Two  piston  valve 
spindles  on  the  plane  of  the  axis  of  the  cylinder  of  a  horizontal 
engine  are  disposed  parallel  therewith  in  tubular  passages  f^med 
on  opposite  sides  of  the  cylinder.  The  ends  of  these  passages  are 
bored  out  to  receive  bushes,  wherein,  fixed  upon  each  spindle, 
aie  two  piston  valves,  which  govern  the  induction  and  eduction 
ports  leading  respectively  from  between  the  valves  out  of  the 
tabular  passages,  the  ends  of  which  are  closed  by  suitable  pack- 
ings. **  The  details  are  obviously  susceptible  of  modificatioo, 
and  are  equally  applicable  with  ordinary  two-cylinder  engines 
for  land  or  marine  purposes,  and  with  double  cylinder  expansioa 
engines.  In  the  last-mentioned  case  there  will  be  three  pas- 
*•'  sages  with  their  pistons  to  each  pair  of  cylinders,  one  between 
"  the  cylinders,  and  one  at  each  outer  side.  The  improvements 
'^  are  also  applicable  to  vertical  or  inclined  engines.** 
[Printed,  lOd.    Drawing.] 

A.D.  1866,  June  1.— N«  1534. 

BURROWS,  William,  and  BURROWS,  Joshua.— (Pr<wi- 
Monal protection  o»^.)— This  invention  relates  to  the  constructivB 
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arrangements  of  locomotive  engines  for  common  roads.  A  vertical 
"boiler  with  horizontal  engine  attached  is  employed.  By  means 
of  sptir  geeaing,  1^  engine  gives  motion  to  the  shaft  of  a  ily 
wheel  which  acts  as  a  brake  wheel.  The  stopping,  starting,  and 
steering  motions  are  arranged  convenient  to  the  hand  of  the 
driver.  The  latter  motion  is  effected  beneath  the  body  of  the 
carriage  by  means  of  a  chain  wheel  npon  the  steering  axle,  and 
an  endless  chain,  which  passes  thence  round  a  chain  wheel  upon 
the  lower  end  of  the  steering  spindle,  which  is  carri6d  up  to  its 
position  near  the  driver.  There  are,  within  the  body  of  the  car- 
riage, two  seats  for  passengers  supported  by  spiral  springs. 
Beneath  one  seat  there  is  a  water  tank,  into  which  the  exhaust 
steam  is  blown  through  wire  gauze  upon  the  surfltioe  of  the  water, 
iLnd  formed  under  the  other  seat  is  a  box  for  ftiel.  The  tires  of 
the  wheels  are  made  of  rolled  T  iron,  and  the  spokes  of  bar  iron^ 
with  cast-iroD  naves.  The  boiler  contains  a  conical  fire-box,  with 
water  tubes  00  arranged  as  to  form  a  spiral  passage  for  the  fire 
draught,  wherein  the  combustion  of  the  smoke  takes  plaoe.  It 
is  stated  that  neither  fire  nor  smoke  is  seen,  and  that  the  working 
of  the  engine  makes  no  objectionable  noise. 
[Printed,  4(1.    No  Drawings.] 

A.D.  1866,  June  2.— N^  1535. 

TURTON,  Samuel. — This  invention  relates  to  apparatus  for 
feeding  and  cleansing  steam  boilers,  which  consists  of  a  tube 
perforated  along  its  upper  surfEuse,  whereon  is  formed  a  series  of 
short  troughs.  This  tube  extends  the  whole  length  of  the  boiler^ 
is  closed  at  one  end^  and  (as  shown  by  the  drawing),  is  fixed 
along  ihe  inside  of  the  boiler  about  the  water  level.  The  free 
end  of  the  tube  communicates  with  a  three  way  cock  outside  the 
end  of  the  boiler,  by  which  means,  when  the  cock  handle  is  turned 
in  one  direction,  the  feed  water  is  admitted  to  the  tube,  and  passes 
thence  through  the  perforations  up  into  the  series  of  troughs^ 
and  overflows,  at  the  same  time  that  the  scum  and  sedimentary 
matter,  which  is  brought  to  the  surface  by  the  boiling  water, 
sinks  into  the  troughs  and  through  the  perforations  into  i^e 
tube,  and  thence  is  ejected  by  the  steam  pressure,  when  the 
handle  of  the  cock  is  turned  so  as  to  open  a  communication  wilii 
the  discharge  pipe,  the  feed  water  supply  being  simultaneous^ 
AmtofL 

lPrhited,8a.   Dnwing,] 
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A.D.  1866,  June  2.— N^  1539.    (*  *) 

BROWN,  Andrew  Bbtts. — "Improvements  in  engines  for 
''  pumping  water,  applicable  to  engines  for  feeding  steam 
"  boilers/' 

''  I  employ  a  steam  cylinder  containing  a  piston  with  a  piston. 
''  rod  of  large  diameter  on  one  side  of  it  and  terminating  in  the 
"  ram  of  the  pump.  The  steam  is  admitted  to  the  further  side 
''  of  the  piston  by  means  of  a  slide  valve  working  in  a  casing 
beyond  the  end  of  the  cylinder,  the  valve  face  being  on  a  plane 
at  right  angles  to  the  direction  of  motion  of  the  piston.  The 
"  valve  has  horns  formed  on  it,  between  which  a  crank  pin  or 
small  eccentric  is  lodged,  and  the  said  pin  or  eccentric  is  carried 
by  a  light  shaft  passing  out  of  the  valve  case  through  a 
stuffing  box  and  journal,  and  having  a  small  fly  wheel  upon  it 
which  takes  its  motion  by  means  of  a  connecting  rod  passing 
from  a  crank  pin  in  the  face  of  the  wheel  to  an  arm  which 
projects  from  the  piston  rod  or  ram  between  the  steam  cylinder 
and  the  barrel  of  the  pump,  or  the  arm  and  connecting  rod 
may  be  made  together  in  one  piece.  Double-acting  pumps 
may  be  worked  in  a  similar  manner,  the  areas  of  the  two 
sides  of  the  steam  cylinder  being  in  this  case  made  more 
"  nearly  equal.*' 

pMnted,8d.   Drawing.] 

A.D.  1866,  June  8.-N«  1676. 

FRASER,  William  John.  —  {Provisional  protection  only.)— 
This  invention  relates  to  vertical  boilers  with  internal  fire-boxes^ 
which  are  surrounded  and  covered  with  water  space,  and  contain 
a  number  of  water  tubes,  so  arranged  at  one  part  of  their  length, 
as  to  form  the  fire-grate  surface  similar  to  an  ordinary  range  of 
furnace  bars.  The  upper  and  lower  ends  of  the  water  tubes, 
communicate  respectively  with  the  water  space  surrounding  the 
upper  and  lower  parts  of  the  fire-box,  beneath  which  is  a  com- 
bustion chamber,  whereinto  the  burning  products  of  combustion, 
with  downward  draught  descend,  and  thence  either  rise  up 
through  vertical  flue  tubes  disposed  in  the  surrounding  wat^ 
space,  or  are  distributed  round  the  outside  of  the  boiler  within 
an  external  flue  enclosed  by  brickwork.  Those  parts  of  the 
water  tubes  which  form  the  ^e-gi&te  ^xvEfauc^  within  the  fire-box. 
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are  somewliat  flattened  in  order  to  admit  of  their  being  more 
jdoselj  arranged. 

CFrintecU4<<.   No  Drawings.] 

A.D.  1866,  June  9.— N»  1584. 

INGRAM,  Jbnkin  Jones,  and  PHILLIPS,  George  Richard. 
•^(Provisional  protection  only,) — ^This  invention  relates  especially 
to  valves  for  the  feed  pumps  of  steam  engines,  and  it  JB  applicable 
to  purposes  in  which  regulating  valves  and  cocks  are  uied. 

It ''  consists  in  the  use  of  a  valve  composed  of  a  disc  of  india- 
''  rubber,  leather,  or  other  suitable  elastic  material  fixed  in  the 
centre  to  a  seat  formed  in  the  aperture  leading  from  the  sue* 
tion  pipe,  such  disc  of  elastic  material  being  combined  with  a 
moveable  guard  or  stop  for  regulating  the  extent  to  which  the 
valve  is  capable  of  opening  for  the  passage  of  water  or  other 
^*  fluid  from  the  suction  pipe.  The  seat  for  the  valve  is  or  may 
''  be  formed  by  a  bar  across  the  aperture  with  a  boss  in  the  centre 
^'  of  the  bar  to  receive  the  screw  stud  or  pin  by  means  of  which 
''  the  disk  is  to  be  fixed  to  the  seat.  The  disc  when  fixed  in  the 
•''  seat  has  its  outer  part  or  edge  resting  on  a  part  of  the  valve 
^*  box  in  which  the  passages  for  water  or  other  fluid  are  cast  or 
**  otherwise  formed." 

[Printed,  4(2.    No  Drawings.] 

A.D.  1866,  June  11.— N°  1589. 

THORNTON,  Albert. — ^This  invention  relates  to  apparatus  for 
heating  feed  water  for  steam  boilers,  and  for  maintaining  in  boilers 
»  free  circulation  of  the  water.  For  this  purpose  the  feed  water, 
driven  by  a  pump  or  other  means,  before  entering  the  boiler,  is 
forced  to  flow  a  circuitous  course  through  a  continuous  channel 
in  a  bended  pipe,  which  passes  through  the  ash-pit  under  the  fire- 
bars into  the  flue  beyond,  where  it  is  formed  into  several  coils, 
and  thence  returns  through  the  other  side  of  the  ash-pit  to  the 
front,  where  it  is  attached  and  opens  to  the  boiler.  During  its 
|)assage  through  the  pipe,  the  temperature  of  the  water  is  gradually 
raised,  so  that  it  is  discharged  into  the  boiler  in  a  heated  state. 
When  the  feed  is  shut  off  from  the  pump,  by  means  of  valves  or 
cocks,  the  ends  of  the  heating  pipe  are  made  to  form  a  commu- 
nication respectively  between  the  upper  and  lower  patia  ot  t\ii& 
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boiler^  and  the  heat  of  the  flues,  by  causmg  an  upward  floTtr  of 
water  into  the  pipe,  sets  the  water  within  the  boiler  in  circulatioix. 
[Printed,  8J.   Drawing.] 

A.D,  1866,  June  lU— NM591. 

SEWARD,  JitMBS — (Provisional  protection  only.) — ^Thia  inveiK- 
tion  relates  to  apparatus  for  the  prevention  of  '^  priming '^  in 
steam  boilers,  for  the  disdiarge  <;^  the  water  of  condensation  from 
steam  pipes,  and  for  regulating  tiierein  the  steam  pressure.  The 
Miti*<piuning  apparatus  consists  of  a  box,  divided  by  two  or  more 
partitions  and  interposed  in  the  steam  passage  between  the  boiler 
and  the  engine.  As  the  steam  enters  the  box  it  impinges  against 
the  first  partition,  and  then  passes  under  it  and  over  the  second 
peartition,  whereby  the  watery  particles  are  separated  from  the 
■team,  and  falling  through  a  perforated  plate  at  the  bottom  of  the 
box,  are  discharged  through  an  outfkyw  tap  or  valve.  The  appa- 
ratus for  dischaging  the  water  of  condensed  steam  ^'  consists  of  a 
kollow  valve  spindle  and  taper  plug ;  an  aperture  in  the  upper 
end  of  the  hollow  spindle  admits  the  flow  of  condensed  steam 
or  water  (by  the  pressure  of  the  steam  in  the  box  above-men- 
tioned) to  a  hollow  fulcrum  supporting  and  communicating 
"  with  a  hollow  lever,  which  lever  is  divided  1^  an  internal  lon- 
gitudinal midfeather,  forming  in  such  lever  two  passages,  the 
lower  one  being  a  '  water  way,'  the  upper  one  a  steam  passage ; 
steam  is  admitted  to  the  upper  passage  &om  the  steam  pipe  of 
the  boiler.  Air  one  end  of  the  lever  is  a  hollow  sphere  or  globe 
communicating  with  the  water  way  and  steam  passage  of  the 
kver ;  at  the  other  end  of  the  said  lever  is  a  counterbalance 
weight.  When  the  condensed  steatm  or  water  ascends  the  hollow 
9pindle  of  the  valve  along  the  interior  of  the  lever  to  the  hoUow 
*•  sphere  or  globe  in  quantity  sufficient  to  overcome  the  countep- 
^  balance  weight  on  the  other  end  of  the  lever,  the  said  lever  is 
*  depressed  by  the  weight  of  condensed  steam  or  water  in  su^ 
••  hollow  sphere  or  globe,  raising  the  hollow  valve  spindle,  and 
"  the  condensed  steam  or  water  is  discharged  at  an  outlet  pipe." 
The  apparatus  for  regulating  the  j^essure  of  steam  in  pipes  '^  con- 
*■  sists  in  the  use  of  a  hollow  lever,  the  fulcrum  on  which  such 
**  lever  works  is  also  hoUow,  and  serves  to  admit  steam  to  the 
^'  interior  of  one  end  of  such  lever;  attached  to  the  end  of  the 
sMd  lever  is  a  pipe  commnnicatiBg  with  the  steam  passage 
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'*  and  wHIi  a  vessel  contaising  mercury,  from  the  bottom  of 
^  which  vessel  is  a  second  pipe  and  valve  communicating  with 
'^  the  passage  in  the  lever  (the  point  of  communication  being 
**  beyond  the  hollow  fulcrum)  and  with  a  hollow  sphere  or  globe 
'^  placed  on  the  end  of  such  lever  for  the  reception  of  mereury." 

DPrinted,4tf.   No  Drawings.] 

A.D.  1866,  June  12.— N°  1693.    (*  *) 

I££Sy  Samuel. — ''Improvements  in  furnaces  for  ooniuming 
*'  petroleom  and  other  hydrocarbons.''  They  consist  in  construct- 
ing the  furnace  of  a  metal  trough  lined  with  fire-bricks  and  filled 
with  metal  balls.  This  trough  occupies  the  space  of  the  usual  grate 
bars.  Air  is  supplied  throu^  perforations  in  the  door,  which 
may  have  fitted  to  it  a  handle  with  notches  to  keep  it  open  when 
required.  A  baffle  plate  is  placed  near  the  door  and  above  the 
trough  to  guide  the  air  into  the  trough.  The  hydrocarbon  is 
supplied  by  a  pipe  from  a  cistern  to  the  front  end  of  the  trough. 
Before  starting  all  the  balls  are  taken  out ;  the  hydrocarbon  is 
then  run  in,  and  the  small  balls,  which  may  either  be  solid  or 
with  a  hole  in  the  centre  forming  the  first  layer,  after  being 
heated,  are  placed  in  the  trough.  The  hydrocarbon  is  thus 
ignited,  and  then  hollow  perforated  balls  are'placed  in  the  trough ; 
these  latter  may  be  put  in  cold.  Different  diameters  are  employed 
for  each  layer,  having  the  largest  at  the  top.  The  combustion 
gradually  heats  the  balls,  and  the  gases  mixing  with  the  air  sup- 
plied through  the  door  and  contained  in  the  hollow  balls  are  con- 
sumed. By  connecting  a  tap  in  the  supply  pipe  to  a  gauge  the 
supply  of  hydrocarbon  can  be  regulated.  The  invention  may  be 
modified  by  the  application  of  hollow  perforated  revolving  grate 
bars,  either  in  combination  with  or  in  addition  to  the  balls.  This 
improved  furnace  is  shown  as  applied  to  a  steam  boiler,  but  the 
patentee  states  that  it  may  also  be  used  for  any  purpose  where 
ordinary  furnaces  are  now  applied. 
[Printed,  8d.  Drawing.] 

A.D.  1866,  June  12.— N°  1694. 

LEIGH,  Thomas  Josbph.  —  This    invention    relates    to  the 

construction  of  furnaces  for  burning  all  kinds  of  bituminoiis, 

.earbf>naceous,  ligneous,  gaseous,  and  other  fuels,  "vrlLcsMb^  ^ck. 


1096  THE  STEAM  ENGINE. 

atmospheric  air  and  the  constituent  elements  of  the  fuel  are 
brought  together  in  such  a  manner  that  a  large  suface  is  exposed 
io  their  mutual  action,  and  a  complete  mixture  effected  at  a  tem- 
perature equivalent  to  a  white  heat.  This  result  is  obtained  by 
burning  the  fuel  upon  a  bed  of  molten  metal,  through  or  over 
which  the  atmosphere,  either  alone  or  mixed  with  steam  or  other 
vapour  which  emits  oxygen,  is  forced  by  suitable  blowing  appa- 
ratus. The  furnace  or  heat  generator,  when  applied  to  steam 
boilers,  occupies  the  space  ordinarily  employed  by  the  fire-box 
and  ash-pit.  A  transverse  partition  filled  with  water  depends 
from  the  roof  of  the  furnace,  reaching  down  towards  the  burning 
fuel,  which  is  introduced  from  a  hopper  in  regulated  quantities  by 
revolving  feeders.  The  air  is  introduced  into  the  furnace  through 
tuyeres  disposed  at  suitable  angles  for  its  proper  distribution. 
The  arrangements  according  to  the  particular  application  of  the 
invention  are  considerably  modified. 
[Printed,  1«.  6d.    Drawings.] 

A.D.  1866,  June  13.— N°  1601. 

KITTOE,  Georgb  Dominicus. — ^This  invention  relates  to  steam 
engines  which  have  their  cranks  working  inclosed  in  steam 
space  open  to  the  cylinder.  The  first  modification  exhibits  and 
describes  a  high-pressure  engine,  the  cylinder  of  which  is  mounted 
upon  a  pedestal.  The  rod  of  the  piston  works  downwards  througli 
a  stuffing  box  in  the  neck  of  the  pedestal,  and  carries  the  plunger 
of  the  feed  pump,  which  is  disposed  centrally  in  the  base,  directly 
under  the  vertical  axis  of  the  cylinder.  The  upper  side  of  the 
piston  block  is  recessed,  wherein  is  jointed  the  lower  end  of  a 
short  connecting  rod.  The  upper  end  of  this  rod  is  coupled  to 
the  pin  of  the  crank  arm,  which  revolves  in  a  chamber  or  casing 
containing  just  sufficient  hollow  space  for  the  purpose;  this 
chamber  is  formed  with  the  top  cover  and  is  open  to  the  interior 
of  the  cylinder.  The  face  of  the  boss  of  the  crank  arm  round  the 
shaft  is  got  up  to  a  true  annular  surface,  which  is  pressed  against 
the  corresponding  surface  of  the  chamber  round  the  shaft  entrance 
by  the  expansive  force  of  the  steam,  and  serves  instead  of  a  stuffing 
box.  The  steam  valve,  which  is  circular,  is  actuated  by  a  pair  of 
tooth  wheels,  one  of  which  is  fixed  on  the  crank  shaft,  and  the 
other  on  the  valve  spindle,  which  enters  through  the  cover  of  the 
chest  and  &ta  looaelj  into  a  square  hole  in  the  back  of  the  valve. 
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A  flanged  collar  on  the  spindle  prevents  the  escape  of  steam, 
being  constantly  kept  in  frictional  contact  with  the  interior  of  the 
box  by  the  steam  pressure.    Other  modifications  are  described, 
including  condensing  and  also  pumping  engines. 
[Printed, 29. 6cl.   Drawings.], 


A.D.  1866,  June  13.— N°  1611. 

PRICE,  AsTLBY  Pastgn. — {A  communication  from  Jakob 
Buhrer  and  Carl  Hamel, — {Provisional  protection  only,) — **  This 
invention  relates  to  furnaces  constructed  with  special  combus- 
tion chambers  or  fire-places,  wherein  finely  divided  or  powdered 
"  fuel  is  intended  to  be  burnt  in  a  manner  similar  to  that 
*'  described  in  the  Provisional  Specifications  respectively  filed  by 
**  Francis  Wise,  on  the  4th  of  April  1866,  No.  956,  and  by  me 
''  on  the  12th  of  May  1866,  No.  1365,  and  has  for  its  object  the 
"  ensuring  a  more  perfect  combustion  of  the  fuel  employed.*' 

It  is  proposed  to  introduce  into  the  combustion  chamber  or 
fainace,  a  number  of  fire-clay  or  metal  stops  or  obstructors, 
placed  at  suitable  distances,  so  as  to  form  lodgments  for  the  fuel. 
These  stops  may  be  removable,  capable  of  revolving,  and  either 
hollow  or  solid.  The  fuel  is  introduced  by  a  suitable  feeding 
apparatus  placed  above,  whence  it  is  allowed  to  descend  in  regu- 
lated quantity,  and  gradually  falls  from  one  obstructor  to  another 
until  it  reaches  the  bottom  of  the  furnace,  the  time  occupied  in 
its  descent  being  sufficient  to  effect  its  complete  combustion.  The 
air  may  be  introduced  at  the  bottom  of  the  furnace,  or  at  the 
sides,  and  its  currents  so  directed  as  to  meet  the  descending  fuel. 
When  made  of  metal  and  hollow,  the  obstructors  may  communi- 
cate with  the  water  spaces  of  the  boiler,  or  they  may  form  passages 
for  heating  air. 

[Printed,  4<;.   No  Drawings.] 


A.D.  1866,  June  15.— N°  1628. 

STEVENS,  Benjamin  Franklin.  —  {A  communication  from 
Simon  Stevens,) — ^The  object  of  this  invention,  is  the  obtaining 
increased  heat  from  the  combustion  of  inflammable  gases,  by 
mixing  steam  therewith,  whereby  they  are  rendered  more  suitable 
as  fuel  for  the  generation  of  steam,  manufacturing  and  domestic 
purposes. 
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The  gas  produced  by  the  distillation  of  coal^  wood^  resin, 
petroleum^  peat,  or  other  hydrocarbon  substances,  is  introduced 
through  suitable  pipes  into  the  furnace,  which  is  fitted  with,  an 
arrangement  of  burners  and  appliances  such  as  may  be  ordinaorilj 
used  for  the  purpose,  additional  pipes  being  required  for  the 
admission  of  steam,  which  is  caused  to  commingle  with  the  gas 
just  before  the  point  of  ignition.  The  effect  produced  is  a  great 
increase  in  the  volume  of  flame,  which  when  applied  to  steam 
boilers,  entirely  fills  the  furnace  and  heating  tubes.  InBteeid  of 
mixing  the  gas  and  steam,  the  impulsive  force  of  the  latter  may 
be  so  directed,  as  to  induce  an  increase  draught  of  air  upon  the 
flame,  or  when  mixed,  the  compound  may  be  employed  to  aid  the 
combustion  of  ordinary  solid  fuel. 

When  the  combined  inflammable  fluid  is  employed  to  produce 
&  hgkt  suitable  for  illuminating  purposes,  it  is  effected  by  heating 
in  the  flame,  lime,  or  platina  sponge  or  wire,  to  a  white  heat. 
[Printed,  4c2.    ITo  Bxawinga.]^ 

A.D.  1866,  June  19.— N^  1647. 

BLATCH,  Thomas. — ^The  object  of  this  invention,  relating  to 
steam  engines,  is  to  reduce  the  cost  of  coDfitruction  and  lessen 
the  ordinary  amount  of  friction,  by  diminishing  the  number  of 
the  working  parts,  for  which  purpose,  an  ordinary  steam  engine 
cylinder  is  made  to  revolve  upon  a  transverse  axis,  and  thereby 
produce  direct  rotary  motion.  The  cylinder  contains  a  piston^ 
which  occupies  internally  one-half  its  length ;  no  piston  rod  is 
required.  The  transverse  axes  of  the  cylinder  are  cast  thereto, 
and  project  diametrally  from  the  sides  at  its  mid  length.  One  side 
axis  is  a  plain  shaft,  and  is  supported  in  an  ordinary  bearing. 
The  other  side,  which  contains  the  induction  and  eductioupash 
sages,  passes  through  a  fixed  shell,  and  rests  in  a  coupled  bearing, 
beyond.  Passages  separately  arranged  in  the  shell,  respectively 
communicating  with  the  boiler  and  with  the  atmosphere,  admit 
the  steam  alternately  to  each  end  of  the  cylinder  every  revolution, 
and  open  ways  for  the  exhaust.  The  cylinder  covers  are  held  to 
the  ends  of  the  cylinder  by  means  of  a  eentral  bolt,  which  paaaes 
through  the  piston  and  is  secured  by  a  nut  on  each  end  outnde 
the  covers.  Springs  are  fixed  inside  each  cover  to  dieck  the 
momentum  of  the  piston,  and  prevent  concussion.  The  rotaiy 
motion  is  obtained  by  the  wei^^Yit  o^  ^\i^  v^'&toxL,  which  ia  always 
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kept  on  one  side  of  the  centre  of  rotation  by  the  expansive  foroe 
of  the  steam^  which  being  admitted  alternately  into  the  ends  of 
the  eyHnder,  as  theybytonis  come  under  the  axis,  lifts  the  piston 
to  the  end  whidi  is  uppermost,  and  it  is  by  this  successive  liftin^^ 
of  the  piston  from  below,  to  the  ends  of  the  cylinder  as  they  in 
rotation  come  above  the  axis,  and  the  keeping  it  in  that  positioa 
while  by  its  weight  it  by  turns  brings  the  upper  ends  down,  that 
continuous  rotary  motion  is  established. 
[Printed,  8(2.   Brewteff.J 

A.D.  1866,  June  20.— N"  1658. 

ABBOTT,  James. — This  invention  relates  to  the  use  of  movable 
fire-ban  and  deflectors,  in  steam  boiler  and  other  furnaces,  for  the 
purpose  of  effecting  the  better  combustion  of  fuel.  The  edges  of 
the  fife*ban  are  serrated  and  the  extreme  ends  pivotted  to  rest 
regularly  ranged  in  recesses  formed  along  the  upper  edges  of  the 
transverse  supporting  bars.  Fitted  to  dide  upon  brackets  fixed 
to  the  sides  of  the  ash-pit,  is  a  transverse  rail,  the  upper  edge  of 
which  is  notched  at  regular  intervals  to  receive  the  imder  edge  of 
the  several  fire-bars,  so  that  when,  by  means  of  a  lever  or  other* 
wise  in  front,  a  transverse  sliding  motion  is  given  to  the  rail ;  an 
oscillating  movement  is  thereby  communicated  to  each  fire-bar> 
whereby  the  dinkers  are  broken  up,  and  the  air  passages  kept 
free.  A  movable  fire-clay  deflector  is  fitted  in  the  upper  part  of 
the  furnace,  and  caused  to  traverse  to  and  fro  the  length  of  the 
funiace  by  means  of /a  coarse  threaded  hoUow  screw,  from  whidi  it 
depends.  This  screw,  turned  from  the  outside,  is  fixed  along  the 
top  of  the  furnace,  and  forms  a  passage  for  the  admission  of  air, 
or  air  and  steam,  which  issues  from  the  under  side  of  the  deflector, 
so  as  to  come  in  contact  with  the  burning  fuel.  The  position  of 
the  deflector,  which  forms  a  transverse  movable  partition  in  the 
furnace,  is  changed  according  to  the  state  of  the  fire.  When 
fresh  fuel  is  introduced  in  front,  the  deflector  is  shifted  towards 
the  rear  of  the  furnace  over  the  incandescent  fuel,  so  as  to  bring 
i^e  inflammable  gases  and  visible  products  of  combustion  to 
mingle  with  the  air  and  steam  over  the  hottest  part  of  the  fire. 
Modifications  are  described. 
CPrinted,  l(k2.    Drawing.] 

A.D.  1866,  June  22.-N»  1666. 

PARKER^  Jambs. — ^This  invention  relates — 
1st.  To  tkpplym^  the  elastic  force  of  stcttm  TiTkftet  ^^t^«sot«,  ^^^ 
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of  compressed  bit,  to  vessels  containing  water,  for  the  purpose, 
by  acting  direct  upon  the  surfetce  of  the  water  without  the  aid  of 
a  piston,  of  raising  and  ejecting  the  water  through  stdtable  pipes 
in  any  required  direction.  The  steam  jets  and  air  nozzles, 
described  in  the  Specification  of  two  prior  Letters  Patent  granted 
to  this  inventor  and  dated  respectively  February  28,  1862^  No. 
552,  and  October  25,  1863,  No.  2620,  are  preferred  for  the 
purpose. 

2nd.  Consists  in  propelling  vessels  by  means  of  jets  of  water, 
which  are  forced  out  through  delivery  pipes,  situated  respectively 
at  each  side  of  the  deadwood  of  the  vessel  contiguous  to  the 
stem  post  below  the  water  line,  by  the  pressure  of  steam  or  com- 
pressed air.  For  this  purpose,  two  closed  vessels  or  tanks  are 
disposed  in  the  after  part  of  the  ship  below  the  water  line.  Each 
tank  is  fitted  with  an  outlet  pipe,  which  communicates  with  the 
water  outside  the  vessel,  and  is  closed  by  a  valve  opening  inwards ; 
the  inner  ends  of  the  delivery  pipes  are  connected  to  and  open 
into  the  tanks.  By  means  of  suitable  pipes,  the  steam  or  com- 
pressed air  is  admitted  to  the  vessels  alternately,  so  as  to  produce 
a  continuous  ejectment  of  the  water,  by  turns  through  the  delivery 
pipes  at  the  stern,  the  internal  pressure,  whilst  this  part  of  the 
operation  is  going  on,  alternately  closing  the  inlet  valves.  In- 
stead of  two  delivery  pipes,  one  to  receive  the  alternate  discharge 
from  the  tanks  may  be  employed.  The  reaction  of  the  external 
water  on  the  outflowing  jets,  causes  the  vessel  to  go  ahead. 

3rd.  Employing  the  same  kind  of  apparatus,  with  some  slight 
modifications,  for  pumping  and  raising  water. 
[Printed,  4d,   No  Drawings.] 

A.D.  1866,  June  22.— N»  1668. 

DUFOUR,  Charles  Alphonse.— This  invention  relating  to 
"  metallic  packing  for  stuffing  boxes  and  other  obturators  "  . . . . 
"  consists  in  substituting  a  number  of  metal  rings  for  the  ordi- 
"  nary  hemp  packing.*'  These  rings  are  partly  "  conical,  and  are 
"  made  either  of  iron,  copper,  or  a  mixture  of  tin,  lead,  and 
"  copper  forming  an  antifriction  substance.  In  placing  them  in 
"  the  stuffing  box  care  must  be  taken  that  the  conical  ends  shall 
**  meet  whilst  the  opposite  or  wide  ends  come  in  contact,  that  is 
"  to  say,  the  fijrst  ring  must  be  put  into  the  box  Mride  end  first, 
'^  the  second  rin^  just  the  leveTse  or  small  end  first,  so  that  the 
two  small  ends  meet;  thetlQdxdTa^i;«%^^m^^«^^ 
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"  tbe  fourth  and  last  ....  small  end  first."  Thus  arranged^ 
with  a  wide  surface  at  the  top  to  receive  the  pressure  of  thef^land, 
and  another  to  support  the  pressure  at  the  hottom,  the  weight  is 
equally  distributed  throughout  the  rings,  which  are  forced  out- 
wardly against  the  sides  of  the  box,  the  interior  surfaces  adapting 
themselves  to  the  shaft  in  such  manner  as  effectually  to  prevent 
any  escape. 

[Printed,  Sd.  Drawing.] 

A.D.  1866,  June  22.— N»  1669. 

TURTON,  George. — {Provisional  protection  only,) — This  inven- 
tion of  a  rotary  steam  engine  **  consists  in  using  two  cylinders 
of  different  diameters  mounted  upon  the  same  cenlral  axis 
placed  one  within  the  other,  the  larger  cylinder  being  fixed  and 
the  smaller  one  rotating  therein,  a  greater  or  less  space  being 
left  between  the  outer  circumference  of  the  smaller  cylinder 
and  the  inner  circumference  of  the  larger  cylinder ;  extending 
across  the  space  between  these  cylinders  there  is,  first,  a  fixed 
piston  on  the  periphery  of  the  rotating  cylinder  made  steam- 
tight,  and,  secondly,  a  moveable  radial  slide  fitted  in  the  side 
of  the  fixed  cylinder.  The  slide  moves  out  of  and  into  the 
piston  space  as  the  latter  passes  it.  The  slide  moves  radially, 
is  made  hollow,  and  has  inlet  and  outlet  steam  passages  formed 
therein ;  it  thus  serves  the  double  purpose  of  an  abutment  and 
valve  at  the  same  time,  while  the  steam  is  admitted  and  cut  oS 
by  the  simple  movements  of  the  slide  itself,"  which  movements 
are  obtained  from  cams  fixed  upon  the  main  axis  outside  the  ends 
of  the  large  cylinder.  The  parts  requiring  to  work  steam-tight 
are  packed  with  metallic  packing,  cushioned  at  back  with  vul- 
canized india-rubber.  The  steam  is  admitted,  according  to  the 
desired  direction  of  rotation,  either  to  one  or  other  side  of  the 
slide,  by  means  of  a  four  way  cock,  the  turning  of  which  either 
to  the  right  or  left,  produces  a  corresponding  change  in  the 
motion. 

[Printed,  4(2.   No  Drawings.] 

A.D.  1866,  June  22.— N»  1674. 

NEWTON,  Alfred  Vincent. — {A  communication  from  Henrff 
John  Behrens,  Henry  Curtis  Dart,  and  Edward  Bart,^— ^\a&Vcl- 
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vention  relates  to  a  rotary  engine,  which  although  designed  more 
especially  for  use  as  a  motor,  to  be  driven  by  steam,  water  or 
other  fluid,  may,  by  having  a  proper  external  application  of  power, 
be  employed  as  a  pump.  ''  The  pistons  attached  to  two  parallel 
shafts  geared  together  so  as  to  rotate  in  opposite  directions  at 
the  same  velocity  are  of  the  form  of  segments  of  rings,  con- 
centric with  their  respective  shafts,  projecting  from  the  inner 
face  of  discs,  which  are  keyed  to  those  shafts.  The  outer 
arc-formed  surfaces  of  the  pistons  are  fitted  to  and  rotate 
within  two  parallel  laterally  communicating  bores  in  the  same 
cylinder  or  casing,  and  their  inner  arc-formed  surfaces  are  fitted 
to  and  rotate  around  two  stationary  hubs  concentric  with  their 
**  respective  shafts  and  bores  of  the  cylinder.  The  axes  of  the 
'*  shafts  and  their  respective  bores  of  the  cylinder  are  mtuated  at 
^'  such  distance  apart  and  the  aforesaid  fixed  hubs  are  so  recessed 
"  in  a  concave  arc  form  that  the  outer  arc-formed  face  or  faces  of 
**  the  piston  or  pistons  of  one  shaft  fit  the  recesses  in  the  -^edi 
"  hub  which  surrounds  the  other  shaft  in  such  manner  as  to  pre- 
**  vent  the  steam,  water,  or  other  fluid  from  passing  between  the 
**  piston  of  either  cylinder  and  the  hub  of  the  opposite  one.  The 
**  induction  and  eduction  pipes  are  arranged  in  opposite  positions 
**  where  the  two  bores  of  the  cylinder  meet,  lliese  bores  are 
*'  commenced  at  opposite  sides  of  the  cylinder,  but  do  not  extend 
**  quite  through  the  cylinder,  a  portion  of  the  metal  of  iht  cylin- 
**  der  being  left  solid  at  the  back  of  each  bore  for  the  support  of 
**  the  fixed  cylindrical  hubs,  which  are  concentric  with  their 
**  respective  bores.  The  cylinder  is  fitted  with  two  removable 
**  heads,  which  are  fitted  with  the  stuffing  boxes  for  the  two 
'^  parallel  geared  shafts  that  carry  the  pistons  on  the  opposite  faee 
^  of  each  disc  to  that  on  which  the  piston  is  arranged,  and  on 
**  the  opposite  side  of  the  axis  thereof  there  is  secured  to  the 
**  disc  a  counterbalance  to  counterbalance  the  weight  of  the 
piston,  and  the  heads  of  the  cylinder  are  recessed  for  the  recep- 
tion of  these  counterbalances.  In  the  operation  of  the  engine 
'*  as  a  motor  the  steam  or  other  motive  agent  acts  upon  the  piston 
or  pistons  of  each  shaft  alternately,  while  the  piston  or  one  of 
the  pistons  of  the  other  shaft  serves  as  an  abutment.  When 
the  engine  operates  as  a  pump  the  vacuum  is  produced  for  the 
entrance  of  the  liquid,  and  the  liquid  expelled  by  the  piston  or 
*^  pistons  of  each  shaft  alternately.** 
[Printed,  6d,    Drawing.] 
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A-D.  1866,  June  23.— N°  1676. 

DA  VIES,  Gborge. — (A  eommunicatum  from  Emmett  QtMOW.)— 
{Provisional  protection  onhf,) — ^This  mvention  relates  to  steam 
gatiges,  uid  consists  in  oonstructing  a  tubular  gaufi^e,  adapted  to 
indicate  the  force  of  high-pressure  steam,  without  requiring  to 
use  a  column  of  mercury  of  more  than  the  usual  height.  To 
^ect  this,  two,  three,  or  more  vertical  tubes  of  the  ordinary 
length  are  placed  in  position,  and  the  top  and  bottom  ends 
respectively  so  alternately  united  by  short  bends,  as  to  form  one 
continuous  passage  from  tube  to  tube  through  the  whole  number. 
Small  cocks  are  fitted  at  top  and  bottom  in  each  of  the  bends, 
to  close  the  internal  communication  when  necessary ;  each  cock  in 
the  top  bends  also  opens  a  vertical  passage  to  the  atmosphere. 
Through  these  several  vertical  passages  the  lower  half  length  of 
each  of  the  tubes  is  filled  with  mercury,  and  the  upper  half  with 
water.  The  tube  at  one  end  of  the  series  communicates  with  the 
steam  space  of  the  boiler,  and  the  tube  at  the  other  end  is  of 
glass,  and  furnished  with  a  graduated  scale.  When  the  cocks 
aie  turned  so  as  to  open  the  passage  from  end  to  end  of  the 
series,  the  vertical  passages  being  dosed,  the  instrument  is  ready 
for  use. 

CPrinted,4i2.   No  DrawisKS.] 

A.D.  1866,  June  25.--N°  1694. 

FIELD,  Edward,  and  WISE,  Francis.— This  invention,  re- 
lating to  steam  generators,  consists,  1st,  *'  in  the  adaptation  to 
•*  cylindrical  and  other  circular  boilers  or  heating  vessels,  not 
**  having  internal  flues,  of  water  tubes  projecting  outwards  from 
**  the  lower  part  of  the  boiler  into  the  furnace  and  combustion 
**  diamber  or  flue  space,  and  in  setting  or  pladng  such  boilers 
"  or  vessels  with  their  under  sides  in  an  inclined  position,  so 
**  that  the  portion  thereof  which  is  situated  immediately  over  the 
^'  furnace  and  combustion  chamber  or  flue  space  containing  the 
"  water  tubes  as  described,  may  form  a  slope  or  descent,  which 
"  it  is  recommended  should  not  be  less  tlian  one  in  twelve,  from 
^  tiie  furnace  to  l^e  back  end  of  the  boiler,  for  the  purpose 
^  cauding  substances  contained  or  held  in  solution  in  the  wato 
'^  to  detoend  and  be  accumulated  at  the  backward  or  lower  end, 
f^  where  they  may  be  blown  oilP    •    «    .    .    intVxeut^u^iiMMKttqtr 
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The  tubes  to  which  preference  is  given,  are  those  which  are  fur- 
nished with  either  internal  tubes  or  diaphragms,  for  the  purpose 
of  providing  separate  passages  for  the  downward  and  upward 
current  in  each  tube,  as  described  in  the  Specifications  of  two 
Patents,  dated  and  numbered  respectively,  November  1st,  1862, 
No.  2956,  and  October  16th,  1865,  No.  2661.  The  arrangements 
of  the  furnace  are  modified  in  the  2nd  and  3rd  parts  of  the  in> 
vention,  and  the  4th  part  consists  in  galvanizing  or  coating  with 
zinc  those  parts  of  tubes  which  are  brought  into  contact  with  the 
water  or  liquid,  for  the  purpose  of  avoiding  the  incrustation 
thereon  of  earthy  or  saline  particles. 
[Printed,  28,     Drawings.] 

A.D.  1866,  June  26.— N°  1700. 

BUCKLEY,  William,  and  SMITH,  Levi.— This  invention, 
relating  to  the  pistons  of  steam  engines,  and  the  buckets  of  air 
pmnps,  consists  in  expanding  the  metallic  packings  of  pistons 
and  pump  buckets,  by  means  of  an  annular  helical  spring.  The 
wire  or  rod  used  in  making  this  spring,  may  be  either  round, 
square,  or  flattened,  and  the  transverse  sectional  form  of  the  man- 
drel on  which,  during  the  process  of  making  it  is  helically  wound, 
may  be  either  round,  triangular,  or  other  suitable  shape.  It  is 
hardened  and  tempered  in  the  usual  manner,  and  before  being 
bent  round  into  a  circle,  and  the  ends  fastened  together,  it  should 
measure  in  length  rather  more  than  three  times  the  diameter  of 
the  piston  or  bucket  to  which  it  is  to  be  applied,  so  as  to  require 
compression  before  it  will  enter  the  space  between  the  metallic 
pacldng  and  the  periphery  of  the  piston  block.  Instead  of  form- 
ing the  annular  spring  with  one  unbroken  length  of  helically 
coiled  wire,  it  may  be  composed  of  two  or  three  lengths,  properly 
screwed  or  united  together,  so  that  if  one  part  turn  out  weak  or 
faulty,  it  may  be  renewed  without  the  necessity  for  an  entirely 
new  spring. 

[Printed,  &2.   Drawing.] 

A.D.  1866,  June  27.— N°  1709. 

FAIRBANK,  William. — {Provisional  protection  only.) — This 

invention  relates  to  ^'apparatus  for  generating  and  reserving 

"  steam.''    Two  vessels  continguously  set  within  brickwork  aie 

employed.    The  form  of  one  of  tVieifte  v^wda  is  spherical ;  it  is  set 
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within  the  fornace  over  the  fire.     Into  it  the  feed  water  is  intro- 
duced from,  the  feed  pump  hy  means  of  a  pipe,  which  descends 
through  the  top  of  the  vessel,  and  terminates  ahout  the  centre, 
the  end  heing  furnished  with  a  perforated  hollow  hall.    The 
normal  heat  of  the  aeriform  contents  of  this  spherical  vessel  is  to 
be  maintained  at  350  to  400°  Faht.    This  vessel,  which  is  termed 
the  "  generator,"  communicates  by  a  suitable  pipe  and  valve  with 
the  **  receiver,"  which  is  a  cylindrical  vessel  with  hemispherical 
ends,  so  placed  in  the  flues  which  lead  from  the  furnace,  that  the 
hot  draughts  therefrom  pass  along  its  sides  before  entering  the 
chimney  flue.    The  injected  water  passing  into  the  ball  issues 
through  the  perforations  thereof  in  the  form  of  fine  spray,  and  is 
immediately  converted  into  high-pressure  steam,  which  passes 
out  through  the  communicating  pipe  and  valve  into  the  receiver, 
and  thence,  as  required,  to  its  use. 
[Printed,  4tf.    No  Drawings.] 

A.D.  1866,  June  27.— N°  1714. 

JORDAN,  J OHii. ^{Provisional protection  only,) — This  invention 
relates  to  the  use,  singly  or  in  combination,  of  alcohol,  ether, 
pyroxylic  spirit,  naphtha,  or  methylated  spirit,  in  steam  boilers  or 
vaporizers,  as  a  substitute  for  water,  for  generating  steam  or 
vapour  by  the  application  of  heat,  the  fluid  evolved  to  be  used 
in  engines  of  ordinary  construction,  in  connection  with  surftu^ 
condensers.  The  vaporizer  preferred,  is  heated  by  aqueous  vapoiur 
of  high  temperature,  generated  in  a  boiler  wherein  there  is  a  con- 
tinuous circulation  of  the  water.  The  service  pipes  which  com- 
municate between  the  vaporizer  and  the  engine,  and  also  the 
engine  cyUnder  or  cylinders,  are  enveloped  in  jackets  filled  with 
aqueous  steam.  After  condensation  the  fluid  is  returned  to  the 
vaporizer. 

It  is  stated  that  "  by  the  use  of  this  invention  the  difficulties 
^*  and  dangers  incidental  to  ordinary  boilers,  arising  from  deposit, 
"  incrustation,  overheating  of  the  plates,  and  explosion  are 
**  entirely  obviated,  and  considerable  economy  over  the  ordinary 
**  mode  is  obtained.*' 

[Printed,  4ff.    No  Drawings.] 

A.D.  1866,  June  27.— N«  1717. 
NEWTON,  William  Edward. — {A  communication  from  Henr^ 
Seagur  LansdelL) — ^This  invention,  which  'te\«i.\ie.%\iO  ^-^-^^sn^tV).^  Vst 

8,  E,  \   1^ 
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raising  and  forcing  water  and  other  fluids^  is  applicable  to  the 
gection  of  bilge  water  ^m  vessels,  to  filling  the  tanks  of  loo(^ 
motive  tenders,  and  to  other  purposes.  It  consists  of  an  upright 
pipe,  the  top  end  of  which  acts  as  or  is  connected  to  a  deliveiy 
pipe  or  hose,  and  the  lower  end  is  forked,  so  as  to  divide  into 
two  branches,  the  extreme  ends  of  which  reach  below  the  siu^em^ 
of  the  water  supply.  Between  the  forked  branches,  so  as  to  direct 
a  jet  of  steam  immediately  up  the  centre  of  the  main  pipe,  is 
inserted  the  nozzle  of  a  steam  pipe,  which  in  the  case  of  a  loco- 
motive, is  by  suitable  unions  when  required  to  be  used,  connected 
with  the  steam  pipe  of  the  engine  boiler.  When  the  steam  is 
turned  on,  its  impulsive  force  directed  up  the  main  pipe,  over- 
comes the  atmospheric  pressure,  and  drives  out  the  air  contained 
in  the  pipe.  The  water  in  the  reservoir,  pressed  upon  by  the 
external  atmosphere,  then  rises  in  the  pipe,  and  with  the  assistance 
of  the  impelling  velocity  of  the  steam,  is  driven  upwards  to  the 
delivery  hose  in  a  continuous  stream.  The  jet  pipe  at  its  lowest 
bend  is  furnished  with  a  valve,  for  the  purpose  of  discharging  any 
water  of  condensation  which  may  collect  therein  after  use,  such 
watear  in  cold  weather  being  liable  to  freeze.  The  whole  of  the 
^)paratus  may  be  disposed  within  and  suspended  to  the  revolving 
head  of  a  tubular  column  erected  over  the  reservoir  or  water 
supply,  in  ord^  that  it  may  be  conveniently  turned  to  deliver 
water  in  any  required  direction* 
|]Priiited,8d.   Drawing.] 

A.D.  1866,  June  27.— N^  1720. 

WEATHERDON,  Baldwin  Fulfobd.— (il  commutUcatiou/rom 
Joseph  Toth,) — This  invention  relates  to  apparatus  for  the  pare> 
vention  of  incrustation  in  steam  boilers,  by  the  use  of  which  all 
feculent  or  foreign  matter  is  abstracted  from  the  feed  water.  The 
apparatus  ''  consists  of  an  upright  cylindrical  vessel  IS  feet  high 
"  by  6  feet  in  diameter,  divided  horizontally  in  two  compcfffr- 
"  ments,  the  upper  one  filled  with  feed  water  to  the  depth  of 
"  12  feet,  whilst  the  lower  one,  in  connection  with  a  series  of 
copper  tubes  passing  vertically  through  the  said  water,  is 
charged  with  steam,  by  which  the  said  water  is  caused  to  boil 
and  pass  off  in  Jts  heated  state  tiirough  the  medium  of  open  or 
closed  gutters  or  pipes  (direct  to  the  boikr  tank),  depositing  in 
j^  passage  through  the  aaid  g^ittexa  Uift  ^xjii^hatea,  carbonates. 
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"  and  o^iher  salts  of  lime,  ma^irnesia,  mud,  or  other  solids,  or 
"  incrustating  sediment  or  fiirs ;  the  flow  or  supply  of  water  to 
"  the  apparatus  being  maintained  through  Ij^e  medium  of  a  pump 
"  from  a  well  or  ol^er  source,  and  supplied  as  above  in  a  pure 
"  state  to  the  boiler." 
OPriniedfM.   Drawing.] 

A.D.  1866,  June  28.— N»  1728. 

CLARK,  Daniel  Kink  bar. — ^This  invention  relates  to  the 
construction  of  locomotive  tractive  engines.  The  side  frames  are 
composed  of  iron  or  steel  plates  and  are  united  at  the  ends  by 
transverse  plate  frames.  The  steering  apparatus  is  mounted  on 
an  upright  frame  in  front,  where  by  the  aid  of  a  handle,  the  fore 
axle  or  carriage  by  means  of  two  screws  connected  by  tooth  wheels, 
and  two  short  links  attached  respectively  to  the  screw  nuts, 
actuate  the  vertical  spindle  to  which  the  fore  axle  is  connected. 
The  steam  cylinders  are  disposed  at  an  angle  upon  the  side 
framing  towards  the  front,  the  piston  rods  working  in  the  direc- 
tion of  a  transverse  crank  shaft,  disposed  beneath  the  fore  end  of 
the  boiler,  parallel  with  and  a  little  above  the  level  of  the  axle  of 
the  driving  wheels,  which  is  placed  directly  under  the  mid-length 
of  the  boiler.  Upon  the  ends  of  this  shaft  are  two  crank  arms, 
to  which  the  piston  connecting  rods  are  coupled.  The  driving 
wheels,  which  run  on  a  wider  track  than  the  fore  wheels,  carry 
internal  gearing,  and  are  set  in  motion  by  two  pinions  on  a  shaft 
intermediately  placed  between  the  crank  shaft  and  the  driving 
wheel  axle.  By  means  of  difPerential  gearing  upon  the  inter- 
mediate shaft  and  crank  shaft,  different  speeds  may  be  obtauied. 
The  water  tanks  are  placed  on  the  side  frames  beside  the  steam 
(flinders,  and  the  coal  boxes  on  each  side  abaft  the  driving 
wheels.  The  boiler  is  of  the  ordinary  construction  for  such  a  class 
of  locomotive  engine.  Sand  boxes,  whence  sand  is  distributed  on 
the  road  in  front  of  the  driving  wheels,  are  in  some  cases  employed, 
and  the  exhaust  blast  within  the  chimney  is  divided  into  severa 
jets  to  prevent  noise. 
[^Printed,  10£2.   Brawing.] 

A.D.  1866,  July  2.— N°  1757. 

APPLEBY,  Charles  James.  —  (Provisional  protection  only,) 
~Fhi8  invention,  relsiimgr  to  locomotive  aiid  \xw:^otv  ^i^geoRs^, 
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consists,  1st,  in  the  use  of  grooved  friction  gearing  for  trans- 
mitting motion  to  the  driving  wheels,  the  advantages  being 
working  motion  without  noise,  and  the  capability  of  being  thrown 
in  and  out  of  gear,  by  the  use  of  ordinary  excentric  bushes^  while 
working  at  full  speed. 

2nd.  Fixing,  to  act  upon  the  same  shafts,  corresponding 
friction  wheels  for  high  and  low  speeds.  At  starting,  in  order  to 
overcome  inertia,  the  pair  of  wheels  of  greatest  power  but  slowest 
of  speed  is  employed.  These  wheels  are  to  be  thrown  out  of 
gear  when  the  load  is  in  motion,  and  the  higher  speeded 
wheels  brought  into  operation  without  stopping  the  train. 

3rd.  Relates  to  the  bearings  of  the  driving  wheels,  which  are 
so  arranged,  that  whatever  may  be  the  play  upon  the  springs, 
the  centres  of  the  gearing  wheels  always  remain  equidistant. 

4th.  Relates  to,  for  the  purpose  of  passing  over  light  ''metals  '* 
or  a  temporary  road  at  high  speed,  making  "  the  engine  frame  of 
sufficient  length  to  take  a  truck,  body,  or  other  receptacle  for 
useful  weight,  so  that  this  weight  might  be  used  when  required 
to  increase  the  tractive  power  and  dispensed  with  when  it  was 
not  required,  as,  for  instance,  when  the  train  of  trucks  was 
running  empty.*' 
DPrinted,  4d.    No  Drawings.] 

A.D.  1866,  July  3.— N°  1767. 

ADOLPH,  William. — {A  communication  from  Jules  Claude 
Louis  Chamoz.) — "This  invention  has  for  its  object  improve- 
''  ments  in  apparatus  for  obtaining  motive  power  by  means  of 
"  steam.  For  this  purpose  two  or  other  number  of  vessels  are 
"  employed,  which  are  each  supplied  with  liquid  from  a  reservoir 
"  through  a  passage  fitted  with  a  valve  opening  inwards  into  the 
vessel.  Steam  is  also  supplied  to  each  of  the  vessels  by  means 
of  a  valve,  and  when  the  valve  is  opened,  and  steam  admitted 
to  the  vessel,  the  liquid  is  ejected  through  a  valve  opening  out- 
"  wards  into  an  air  vessel,  from  which  a  passage  leads  to  a  tur- 
bine. The  turbine  is  caused  to  rotate  by  the  current  of  liquid, 
and  gives  motion  to  any  machinery  with  which  it  may  be 
coupled.  After  passing  from  the  turbine  the  liquid  returns  to 
the  reservoir,  from  which  it  again  flows  into  the  first-mentioned 
"  vessels  to  be  again  expelled  by  the  action  of  the  steam.  The 
'*"  valves  for  admitting  and  cutting  offi  tVia  «t^»srL  may  be  slide 
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"  valves,  or  valves  of  other  construction,  which  alternately  admit 
''  steam  to  the  vessels,  and  then  put  them  in  communication  with 
'^  the  air.  Whilst  the  vessels  are  in  communication  with  the  air 
they  fill  with  liquid  from  the  reservoir,  and  afterwards  the 
steam  expels  the  liquid  and  causes  it  to  pass  through  the  tur- 
bine as  already  described ;  the  vessels  are  caused  to  work  alter- 
nately. If  desired,  a  condenser  may  be  employed,  with  which 
the  vessels  are  put  into  communication  in  place  of  with  the 
''  atmosphere,  as  above  described.  The  liquid  employed  may  be 
''  oil  or  other  liquid  capable  of  being  heated  without  pressure  to 
*^  a  temperature  equal  to  that  of  the  steam  employed." 
[Printed,  8<f.   Drawing.] 

A.D.  1866,  July  4.— N»  1777. 
HENRY,  Michael.— (i4  communication  from  L4on  Foucault,) — 
The  patentee,  respecting  these  improvements  in  governors,  states 
as  follows : — "  The  invention,  as  communicated  to  me  by  the  said 
'*  lAan.  Foucault,  is  described  in  the  following  terms : — In  the 
''  Specification  of  a  British  Patent  obtained  by  me,  numbered 
*'  3169,  and  dated  21st  December  1864, 1  described  various  ar- 
^'  rangements  of  centrifugal  action  governors,  all  having  for  their 
'^  object  to  render  the  speed  of  rotation  independent  of  the  dis- 
*'  tance  between  the  weights,  and  I  applied  the  term  '  isochro- 
"  *nism,*  to  the  property  or  characteristic  common  to  these 
'^  various  arrangements ;  but  in  seeking  to  apply  the  new 
**  principle  of  construction  to  steam  engine  governors  with  strict- 
''  ness  I  foimd  that  the  arrangement  had  a  tendency  to  depart 
*'  from  a  regular  or  uniform  motion,  and  to  acquire  a  velocity 
'^  sometimes  greater,  and  at  other  times  less  than  the  mean 
"  velocity.  In  endeavouring  to  obviate  this  objection  I  have  at 
'^  length  ascertained  that  the  real  method  consists  in  communi- 
*'  eating  motion  to  the  weights  of  the  governor  by  the  interven- 
*^  tion  of  appliances  capable  of  being  acted  upon  by  the  variation 
**  which  precedes  and  effects  change  of  velocity." 

The  new  principle  of  constniction  consists,  "  first,  in  rendering 
*'  the  governor  weights  independent  of  the  axis  which  carries 
*'  them,  and  as  free  thereon  as  possible ;  secondly,  in  communi- 
cating motion  to  them  by  means  of  a  bush,  ferrule,  or  tube 
having  a  helicoidal  or  spiral  screw  thread  thereon,  and  fitted 
on  a  portion  of  the  axis,  which  is  screw  threaded  in  like 
'*  manner,  so  that  the  two  take  into  each  oWiex  \^^  ^  to\\>  ^x^^ 
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screw.    The  direction  of  spiral  curvature  is  so  arranged  with 

respect  to  the  direction  of  rotation  of  the  governor  that  by  the 

increase  of  speed  the  reaction  exerted  on  the  bush  in  the  direc- 

''  tion  of  the  axis  will  tend  to  throw  out  or  separate  the  weights, 

'*  and  decrease  of  speed  wiU  produce  a  contrary  effect." 

CPrinted,  Is,    Drawings.] 

A.D.  1866,  July  5.— N°  1781. 

FOWLER,   RoBRRT.  —  {A  commumcation  from  Edtoin    Parke 
Quadling,) — ^'  This  invention  has  for  its  object  the  obtaining  a 

comparatively  light  engine  with  great  tractive  power  and  with 

great  flexibility  as  to  its  bearing  points  upon  the  rails  both  in 
*'  the  vertical  and  horizontal  planes.**  The  boiler  and  its  appur- 
tenances are  disposed  towards  one  end  of  a  long  under  main 
£rame,  and  the  tender  is  mounted  thereon  towards  the  opposite 
end.  The  frame  is  supported  by  two  bogie  frames,  respective^ 
disposed  one  beneath  the  boiler,  and  the  other  beneath  the  tender. 
Each  bogie  frame  carries  two  steam  cylinders,  and  is  mounted 
on  two  or  more  pairs  of  wheels,  which  may  be  coupled,  oik  axle 
and  pair  of  wheels  being  driven  by  the  cylinders.  The  main 
frame  rests  upon  a^ustable  bufEer  springs  attached  to  the  four 
corners  of  each  bogie  frame.  In  the  steam  conmmnication, 
between  the  boiler  and  each  pair  of  cylinders,  are  interposed 
Bemi-spherical  socket  joints,  which  leave  the  frames  hberty  to  lock 
without  restraint.  The  reversing  and  regulating  gear  of  both  sets 
of  engines  are  worked  by  one  handle,  altho*  two  if  desired  marf 
be  employed. 

The  roof  of  the  boiler  fire-box  inclines  from  back  to  front,  and 
the  fire  tubes  incline  from  the  fire-box  tube  plate  to  the  smoke 
box  at  the  back  of  the  boiler,  in  order  that  each  section  respec- 
tively may  be  well  covered  with  water  during  the  ascent  or  descent 
of  inclines.  In  order  to  equalize  the  fire  draught,  three  siaea  of 
fire  tubes  are  employed ;  the  smallest  in  diameter  are  ranged  in 
horizontal  rows  at  the  top  of  the  group,  the  medium  size  form 
a  similar  range  in  the  middle  of  the  group,  and  the  largest  are 
disposed  in  a  horizontal  range  at  the  bottom. 

[Printed,  2f.  &I.   Drawings.] 

A.D.  1866,  July  5.— N»  1784. 
BRUNTON,    John   DicKiNSpN. — ^This    invention   relates    to 
meobanical  apparatus  combined  with  steam  or  other  power,  for 
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sinking  shafts  or  pits,  and  driving  tunnels  and  galleries.  The 
tunnelling  machinery  comprises  a  central  frame,  which  rests  upon 
rollers  fitted  to  the  lower  ends  of  two  vertical  standards,  one  sup- 
porting the  fore  part,  and  the  other  the  after  part  of  the  apparatus, 
on  a  centcal  duplex  rail.  The  central  space,  or  longitudinal  axial 
line  of  the  tunnel,  is  occupied  by  a  strong  tubular  screw  shaft,  which 
rests  in  a  coupled  bearing  at  the  front  end  of  the  machine.  Pass- 
ing through  this  screw  shaft,  and  projecting  thereout  at  each 
end,  is  a  central  shaft,  which  rests  in  a  coupled  bearing  at  the 
back  end,  and  carries  a  toothed  bevel  wheel,  which  by  engaging 
with  a  similar  wheel  in  connection  with  the  power,  imparts  rotary 
motion  to  the  central  shaft.  A  slow  advancing  motion  is  com- 
municated to  the  apparatus  by  the  rotation  of  a  worm  wheel ;  this 
wheels  drivm  by  a  worm,  is  fixed  on  the  fore  end  of  the  screw 
shaft,  whoreon  is  a  strong  nut,  to  which  are  jointed,  so  as  to  pro- 
ject radially  upwards  at  an  angle  in  relation  to  each  other  of 
about  120^,  and  somewhat  inclining  backwards^  two  shoreing 
props,  the  ends  whereof  are  furnished  with  adjustable  sole  plates, 
which  by  means  of  screws  are  caused  to  press  against  the  roof  of 
the  tunnel,  and  not  only  afford  lateral  support  to  the  machine,  but 
prevent  both  lateral  and  backward  movement,  fixed  on  the 
extreme  fore  end  of  the  screw  shaft  is  a  strong  cross  head,  which 
carries  two  toothed  wheels.  These  wheels  have  three  projecting 
arms  respectively  to  carry  the  cutting  tools,  which  operate  against 
1^  face  of  the  rock,  and  at  the  same  time,  as  the  wheels  are 
slowly  carried  round  by  the  cross  head  on  the  screw  shaft,  revolve 
on  i^Mir  own  axis,  which  motion  is  caused  by  a  central  wheel 
fixed  <m  the  extreme  end  of  the  central  shaft.  The  steam  or 
compressed  air  engine  may  either  be  attached  to  the  firaming, 
or  made  to  transmit  power  to  the  apparatus  by  means  of  strap 
pulleys  or  gearing. 

For  sinking  shafts,  the  apparatus,  which  is  actuated  by  a  pair 
of  oscillating  engine  cylinders  mounted  on  the  sole  plate,  requires 
considerable  modification. 
CPrinted,  1«.  4el.    Drawings.] 

A.D.  1866,  July  6.— N°  1787. 

GHESNEY,  WiLLiAM.—This  invention  relates  to  the  construc- 
tion of  cocks  or  stop  valves,  for  steam,  water,  and  oHuae 
purposes. 
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The  working  parts  of  an  ordinary  bib  cock^  consist  of  a  valve 

with  a  circular  face,  and  a  square  back  which  fits  into  a  square 

guide,  formed  across  the  valve  case.     A  hole  is  centrally  sunk 

into  the  valve  through  the  face,  and  screw  threaded  to  receive  the 

end  of  the  spindle,  upon  which  is  cut  a  corresponding  screw. 

The  spindle  enters  through   a  stuffing  box;    a  collar   on  the 

spindle,  resting  upon  the  bottom  of  the  packing  chamber,  is 

pressed  upon  by  the  packing  when  the  gland  is  screwed  down,  so 

that  the  spindle  has  Uberty  to  turn  but  not  to  rise,  whilst  the 

valve  has  liberty  to  rise  or  fall,  but  cannot  turn  by  reason  of  the 

square  guide  at  the  back  when  the  rotary  motion  is  imparted  to 

the  spindle,  which  moves  the  valve  to  and  from  its  seat  by  means 

of  the  screw.    The  flow  of  the  liquid  from  one  section  to  the 

other  of  the  valve  case  is  upwards,  and  the  valve  opens  in  the 

same  direction,  and  is  closed    against   it.     Modifications  are 

described  and  illustrated. 

[Printed,  8<2.    Drawing.]  g 

A.D.  1866,  July  6.— N°  1788. 

AYDON,  Enoch  Harrison,  and  FIELD,  Edward.— This 
invention  relates  to  apparatus  adapted  to  draw,  induce,  or  cause 
the  flow  of  aqueous  and  aeriform  fluids  and  vapours.  These  effects 
are  produced  by  means  of  pipes  or  channels,  so  concentrically 
arranged  as  to  form  two  separate  fluid  ways,  one  within  the  other, 
one  connected  with  a  fluid  in  motion  or  under  pressure,  and  the 
other  with  the  fluid  which  is  to  be  caused  to  flow,  so  that  when  a 
current  of  superior  velocity  is  coursing  through  one  channel,  it 
induces  in  the  same  direction  through  the  other  channel,  a  flow 
of  liquid  from  an  inactive  source.  Nine  adaptations  of  the  in- 
vention are  described. 

1st.  Relates  to  discharging  bilge  water  from  a  ship,  by  means 
of  tubular  apparatus  attached  externally  to  the  sides  of  the 
vessel ;  the  water  through  which  the  ship  is  passing  flows  through 
the  tube,  and  induces  an  effluxion  of  the  inactive  liquid  from  the 
hold  of  the  ship. 

2nd.  Drawing  bilge  water  from  the  hold  of  a  ship,  by  the  im- 
pulsive velocity  of  jets  of  steam. 

Srd.  Drawing  bilge  water  from  steam  vessels  by  means  of  the 
impulsive  force  of  the  water  necessarily  required  to  be  discharged 
from  the  boilers. 
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4th.  Employing  jets  of  steam,  instead  of  air  pumps,  for  the 
purpose  of  exhausting  vacuum  pans,  and  the  condensers  of  steam 
eng^es. 

5th.  Employing  jets  of  steam  for  the  purpose  of  inducing 
draughts  of  vitiated  air  from  ships  and  vessels,  and  thereby 
promote  ventilation. 

6th.  Ventilating  railway  and  other  tunnels  by  means  of  expul- 
sive currents  of  superheated  steam. 

7th.  Inducing  by  steam  currents  a  flow  of  the  exhaust  steam 
irom  steam  engines  and  other  sources  through  superheaters,  for 
the  purpose  thereby  of  generating  steam  in  other  vessels. 

8th.  Causing  a  flow  of  condensing  water  through  surface  con- 
densers by  means  of  steam  inducing  currents. 

9th.  Employing  steam  inducing  ciurents  in  connection  with 
fbre  engines,  for  the  purpose  of  drawing  and  forcing  water. 
CFrinted,  1#.  6d.    Drawinii^.] 

A.D.  1866,  July  6.— N«  1789. 

SALMON,  John  Aiken. — ^This  invention  relating  to  furnaces 
consists  "  in  extending  the  space  of  the  furnace  beyond  the  fire- 
**  bars,  such  extension  forming  the  upper  surface  of  a  hollow 
receiver  for  fuel,  which  is  fed  into  the  same  through  the  *  ash- 
*  pit '  and  beneath  the  ordinary  fire-bars,  the  bridge  of  the  fur- 
nace being  placed  at  a  short  (^stance  from  the  point  where  the 
"  extended  furnace  terminates.  The  extended  portion  of  the  f ur- 
"  naoe  becoming  excessively  heated  by  the  fuel  it  contains  e£Pects 
*'  a  thorough  combustion  of  the  gasses  evolved  from  the  fuel  on 
'*  the  ordmary  fire-bars  as  such  gasses  are  passing  over  the 
**  same  into  the  flue."  Also  appljring  external  furnaces  to  steam 
boilers  constructed  without  internal  fire-boxes.  These  furnaces 
are  formed  by  fire  brick  at  each  side  of  the  boiler,  after  the  manner 
of  constructing  external  side  flues,  only  that  instead  of  having  a 
smooth  internal  surface,  they  are  formed  in  a  series  of  steps  or 
levels,  whereon  the  burning  fuel  rests  and  is  consumed,  the  resi- 
duum ash  gradually  sinking  upon  a  grid,  which  is  centrally  dis- 
posed beneath  the  boiler,  and  serves  for  both  furnaces.  The  fuel 
is  fed  through  furnace  doors,  which  open  in  front  to  the  ends 
of  the  furnaces,  about  on  a  level  with  the  centre  of  the  boiler, 
where,  as  weU  as  at  the  front  of  the  grid  below,  ventilators  are 
provided  for  the  admission  of  the  requisite  quantity  of  air  to 
support  combustion. 
-     [PlriMted,l(ki,  DnwingJ 
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A..D.  1866,  July  6.— N°  1792. 

LISHMAN,  Thomas. — {Provisional  protection  only,) — ^This  in- 
vention relates  to  the  construction  of  steam  boilers,  so  as  to  obtain 
strength  and  render  ordinary  stays  unnecessary,  by  forming  as 
many  of  the  parts  as  may  be,  circular  or  cylindrical.  The  body 
of  a  marine  boiler  consists  of  a  horizontal  cylindrical  shell,  to 
which,  at  each  end,  is  attached  a  vertical  cylindrical  furnace  sec- 
tion, respectively  covered  by  hemispherical  domes,  and  containing 
circular  fire-boxes  with  dome-shaped  tops.  Annular  water  spaces 
surround  the  fire-boxes,  which  are  also  covered  with  water  spaces. 
A  combustion  chamber  is  constructed  within*  the  body  of  the 
boiler  about  its  mid-length,  wherein,  by  means  of  one  or  more 
flue  tubes,  disposed  at  an  angle  to  the  plane  of  the  boiler^  the  pro- 
ducts of  combustion  are  received  from  the  two  furnaces,  and  the 
hot  draughts  pass  thence  through  an  uptake  to  a  chimney^  which 
is  mounted  upon  the  boiler,  and  at  its  base  is  surrounded  by  a 
superheating  chamber.  Cylindrical  wells  fitted  with  blow-off 
cocks  are  constructed  beneath  the  boiler  to  receive  accumulations 
therefrom.  To  locomotive  boilers,  only  one  furnace  section  is 
attached. 

CPrinted,  4c2.    No  Drawings.] 

A.D.  1866,  July  9.— N°  1802. 

ELDER,  John.  —  This  invention  relates  to  marine  steam 
engines,  which,  in  order  to  obtain  economy  in  fuel,  are  arranged 
to  be  worked  on  the  double  cylinder  expansion  principle,  com- 
prising, with  a  view  to  diminish  cost,  a  single  small  high-pressure 
oscillating  cylinder,  working  in  conjunction  with  a  fixed  single 
large  low-pressure  cylinder.  The  low-pressure  cylind^,  in  one  of 
the  modifications  described  and  exhibited  on  the  drawings,  is  seen 
fixed  in  an  inclined  position  upon  a  cast  metal  framing,  with  the 
piston  rod  pointing  obliquely  upwards  in  the  direction  of  the 
orank  shaft,  directly  imder  which  the  small  oscillating  high- 
pressure  cylinder  is  moimted  on  trunnion  bearings,  the  head  of  its 
piston  rod  being  coupled  beside  the  couplings  of  the  connecting 
rod  of  the  large  cylinder  on  the  same  throw  pin  of  the  crank. 
Both  cylinders  are  steam  jacketed,  and  provided  with  ordinary 
slide  and  other  valves,  the  low-pressure  cylinder  having  a  cut-off 
valve  in  addition.  The  steam  exhausted  from  the  high-pressuie 
cjrlinderj  enters  a  receiver,  which  may  be  an  interposed  enlarge- 
ment  in  the  passage  from  tlie  smaW  to  ^^  \&s%«  c^\aA««^:Ai^€c- 
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wise  the  steam  is  conveyed  to  a  compartment  in  the  boiler,  and 
there  reanimated  before  its  use  in  the  low-pressure  cyhnder.    The 
condenser  and  the  various  pumps  are  disposed  between  the  two 
cylinders.    These  engines  are  designed  to  drive  paddle  wheels. 
[Printed,  If.  4d.   Drawings.! 

A.D.  1866,  July  lO.—N*  1808. 

CLARK,  Stewart. — {A  communicationfrom  John  Morris  Phillips 
and  Joseph  Hewes.) — {Provisioned  protection  only,) — ^This  inven- 
tion relates  to  the  arrangement  and  working  of  the  valves  of  steam 
engines,  which  valves  are  operated  by  means  of  a  revolving  crank. 
The  crank  gives  vertical  motion  to  a  sliding  block,  within  which 
there  is  a  small  slide,  also  simultaneously  operated  by  the  crank. 
This  small  slide  carries  a  projecting  curved  piece,  termed  the 
"  cut-oflP  toe.*'  The  end  of  the  vertical  slide  valve  spindle  rests 
upon  a  horizontal  rod,  one  end  of  which  is  connected  to  the 
governor,  and  the  other  end  rests  upon  the  inclined  surface  of  the 
cut-ofF  toe.  The  variations  of  the  governor,  in  accordance  with 
the  speed  of  the  engine,  give  more  or  less  longitudinal  motion  to 
the  horizontal  rod,  so  as  to  alter  the  resting  point  of  Its  extreme 
end  upon  the  inclined  curved  surface  of  the  toe,  and  thereby 
lessen  or  increase  the  length  of  the  stroke  of  the  valve  spindle, 
which  in  one  direction  depends  upon  the  vertical  motion  of  the 
sliding  block,  the  return  motion  of  the  valve  being  effected  by 
means  of  a  strong  spring.  The  empty  space  in  the  valve  box  is 
filled  up  by  a  collar  through  which  the  valve  spindle  works. 
[Printed,  lOd.   Drawings.] 

A.D.  1866,  July  10.— N°  1811. 

HOWARD,  James,  and  BOUSFIELD,  Edward  Tennky.— 
This  invention  relates  to  "that  class  of  steam  boilers  which  are 
"  formed  of  sections  or  groups  of  vertical  tubes,  around  which 
"  the  flame  and  heated  gases  of  the  furnace  are  free  to  circulate^ 
the  chief  objects  being  to  facilitate  the  disconnection  of  the 
tubes  with  the  view  to  the  replacement  of  any  that  may  be 
iigured,  and  to  provide  for  the  free  circulation  of  the  steam  in 
**  the  boiler.  The  lower  ends  of  the  tubes  of  each  section  we  fit 
*'  into  sockets  or  annular  recesses  formed  for  them  in  a  transverse 
**  pipe,  which  serves  to  connect  the  water  space  of  all  the  tubes 
**  together.    The  tubes  are  bedded  on  vulcanized  iadi&-i\&h\^T  ^"t 
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other  suitable  substaDce,  and  are  held  in  place  by  screw  bolts. 
The  tops  of  the  tubes  are  by  preference  closed  permanently  by 
welding  or  casting  a  cap  upon  them,  and  in  order  to  lead  off 
the  steam  from  the  top  of  the  tubes  a  central  hole  is  tapped 
into  the  caps  to  receive  a  screwed  tube  which  is  similarly  con- 
"  nected  with  a  transvere  steam  pipe.  The  joints  of  these 
"  screwed  tubes  are  made  good  by  nuts  and  elastic  washers.  All 
the  tubes  therefore  of  one  section  discharge  their  steam  into 
the  same  transverse  steam  pipe,  and  the  steam  pipes  of  the 
several  sections  all  connect  with  a  main  longitudinal  steam  pipe. 
When  it  is  required  to  disconnect  any  one  of  the  vertical  tubes 
"  the  nuts  on  the  screwed  tube  are  to  be  slackened,  and  this  tube 
"  is  then  to  be  raised  clear  of  the  cap  into  which  it  was  inserted. 
'^  The  bolts  at  the  foot  of  the  tube  are  then  to  be  withdrawn,  and 
"  the  tube  will  then  be  free  to  be  lifted  out  of  its  seat." 

[Printed,  8d.    I>rawing.] 

A.D.  1866,  July  11.— N°  1813. 

HAWKSLEY,  George  William,  WILD,  Matthew,  and 
ASTBURY,  Joseph. — ^This  invention  relates  to  the  so  construct- 
ing furnaces  in  two  sections  within  the  flues  or  internal  parts  of 
steam  boilers,  that  while  the  fire  in  the  front  section  shall  be 
primarily  occupied  in  generating  steam  in  the  boiler,  it  shall  also 
heat  the  back  section  of  the  furnace,  wherein  the  process  of 
puddling  metal,  or  of  boiling  or  heating  other  materials,  is  to  be 
simidtaneously  carried  on.  For  these  purposes  the  furnace 
occupies  a  considerable  portion  of  the  length  of  the  boiler  flue, 
and  is  divided  by  the  bridge,  on  each  side  of  which,  through  the 
shell  of  the  boiler,  there  is  an  opening  into  each  section,  the  front 
one  for  supplying  fuel  to  or  otherwise  attending  to  the  fire,  and 
the  other  for  the  convenience  of  carrying  on  the  puddling  or  other 
operation  within  the  back  section,  both  openings  being  closed 
with  suitable  doors.  An  arrangement  of  water  tubes  is  disposed 
under  the  plates  which  form  the  bottom  or  sides  of  the  back 
section  or  furnace  chamber,  in  order  that  by  keeping  up  a  circu" 
lation  of  water,  the  plates  may  be  kept  at  a  moderate  tempera- 
ture. According  to  the  modifications  described  and  exhibited^ 
these  boilers  are  also  constructed  with  a  double  furnace  towards 
each  end,  divided  by  a  water  space  partition. 
fPiinted,  loa,   Ihwwing.] 
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A.D.  1866,  July  11.— N°  1822. 

FRASER,  RoBBBT  William. — (Provisional  protection  only,) — 
This  invention,  relating  to  apparatus  for  obtaining  motive  power, 
actuated  by  steam,  water,  or  other  fluid,  it  is  stated,  may  be  ad- 
vantageously applied  where  high  speeds  are  required,  and  econo- 
mically for  auxiliary  piurposes,  as  the  heat  and  power  can  be 
utilized  without  loss  after  passing  through  the  engine,  which 
comprises  a  cylindrical  case,  wherein,  fixed  upon  a  longitudinal 
axis,  which  passes  concentrically  through  fluid-tight  beiuings  or 
stuffing  boxes  fixed  respectively  on  the  ends  of  the  cylindrical 
case,  is  a  screw  or  instrument  with  radiating  blades  helically 
curved.  One  end  of  the  case  is  furnished  with  an  inlet,  opening 
to  the  steam  supply  and  governed  by  a  valve,  and  at  the  other  end 
there  is  an  outlet  for  the  egress  of  the  steam,  which  passes  through 
the  instrument  in  a  constant  stream,  and  acting  by  the  force  of 
impact  upon  the  blades,  they  together  with  the  shaft  are  caused 
to  rotate.  It  is  proposed  that  the  steam  after  emission,  may  be 
employed  to  drive  an  ordinary  engine,  or  for  heating  purposes. 

A  modification  of  the  first  arrangement  is  described,  and 
reference  is  made  to  a  "  direct-acting  swivel  float  propeller," 
which  the  inventor  has  described  in  the  Specification  of  a  former 
Patent  dated  October  5, 1865,  No.  2563,  and  which  it  is  proposed 
to  drive  by  two  apparatus,  constructed  according  to  the  present 
invention,  and  acting  as  auxiliaries  to  a  pair  of  ordinary  engines, 
which  would  receive  the  steam  emitted  from  the  two  apparatus. 

pPrintecU  4c2.    No  Drawings.] 

A.D.  1866,  July  11.— N«  1824. 

NAYLOR,  William. — ^This  invention  relates  to  steam  engine 
valves,  the  object  being  to  economize  steam,  and  avoid  "  com- 
'•  pression  '*  when  working  steam  expansively.  Two  piston  valves 
working  in  separate  cylindrical  valve  chambers  are  employed ; 
these  valves  are  actuated  independently  of  each  other  by  separate 
excentrics  or  otherwise.  One,  the  steam  valve,  regulates  the 
ingress  and  egress  of  the  steam  to  and  from  the  cylinder,  and  the 
other  or  expansion  valve,  regulates  the  cut-o£P.  The  steam  valve 
consists  of  four  pistons,  arranged,  a  pair  near  each  end,  upon  a 
valve  spindle,  to  work  in  a  cylindrical  steam  chamber^  wkxfik 
extends  rather  beyond  the  full  length  o{  t\ve  tqsatl  cs^\vxA^'t,\s^ 
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the  ends  of  which,  ports  open  from  the  valve  chamber,  one  from 
between  each  pair  of  pistons,  and  other  ports  communicate  there- 
from with  the  ends  of  the  expansion  valve  chamber,  which  con- 
tsins  two  {ustons,  one  to  work  each  port.  The  steam  from  the 
boiler  is  admitted  into  the  expansion  valve  chamb^  between  tiie 
pistons,  the  movements  of  which  cut  off  its  admission  into  the 
main  cylinder  at  any  regulated  time,  before  the  respective  ingress 
ports  are  covered  by  the  steam  valve.  These  valves  are  always  in 
a  state  of  equilibrium.  The  exhaust  takes  place  through  the  ends 
of  the  cylindrical  steam  valve  chamber. 
CPrinted,  l<k2.   Dmving.] 

A.D.  1866,  July  12.— N°  1829. 

READE,  William. — [A  communication  from  Henry  S.  Lansdell.) 
^■^Provisional  protection  not  allowed.) — ^*  This  invention  relates  to 
**....  the  construction  of  steam  pumps,  called  steam  syphon 
"  pumps,  for  which  Letters  Patent  were  granted  to  "William 
"  Edward  Newton,  of  date  the  23rd  day  of  January,  A.D.  1864, 
"  No.  198.^ 

The  object  of  the  invention  **  is  to  effect  by  the  employmen   of 
**  the  same  volume  of  steam  at  like  pressure  the  raising  of  a 
"  larger  quantity  of  water  than  could  be  raised  by  pumps  con- 
"  structed  in  accordance  with  the  Specification  of  the  Invention 
patented  as  above-mentioned,  and  this,  that  is  the  raising  of  a 
lai^er  quantity  of  water  is  effected  by  employing  for  each 
pump  two  or  more  supply  pipes  instead  of  one  connected  or 
opening  into  the  steam  chamber  or  vessel,  such  steam  chamber 
"  or  vessel  and  the  steam  and  delivery  pipes  being  constructed  as 
"  described    in    the    Specification    above-mentioned.       Or    an 
approximate  result  is  obtained  by  making  from  one  supply 
pipe  two  or  more  openings  or  connections  into  the  steam  chm- 
**  ber  or  vessel.'* 

[Printed,  4d,   No  Drawings.] 

A.D.  1866,  July  12.— N»  1831. 
READE,  William. — (A  communication  from  Henry  S,  Lansddl) 
—  {Profoisiondl  protection  not  allowed,) — ^This  invention  relates 
to  supplying  water  to  the  tanks  of  locomotive  engines  and  ten- 
Aers,  proposeing  to  raise  it  from  wells  or  sunken  reservoirs, 
by  steam  taken  from  the  boiieT  oi  ^\ooo\sio>svv^^\m\v%t^time 
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it  lias  coa|0  to  a  stand  at  a  station.  The  apparatus  ''  consists  of 
five  mam  parts ;  first,  a  supporting  column  or  frame ;  second, 
a  steam  pipe,  either  flexible  or  jointed  so  that  it  can  be  readily 

''  connected  to  the  locomotive  boiler ;  third,  a  steam  chamber  of 
cylindrical  or  other  shape  into  ^diich  the  end  of  the  steam  pipe 
projects ;  fourth,  a  supply  pipe  or  pipes,  the  upper  end  or  ends 

"  of  whidi  terminate  in  the  steam  chamber  and  the  lower  enters 
or  dips  amongst  the  water  to  be  raised ;  and  fifth,  a  delivery 
pipe  connected  into  the  steam  chamber  and  led  therefrom  up- 
wards and  outwards  laterally.  .  .  .  When  steam  is  allowed 
to  flow  from  the  boiler  through  the  steam  pipe  into  the  steam 

''  chamber  a  yacimi  or  partial  raeum  is  created,  and  the  water 

''  into  vdiich  the  supply  pipe  enters  or  dips  is  forced  by  atmos- 

"  phaic  pressure  and  drawn  by  the  current  of  steam  through  the 
said  supply  pipe,  the  steam  chamber,  and  the  delivery  pipe 
into  the  tank,  and  this  continues  as  long  as  steam  is  allowed  to 

"  flow." 

[Printed,  4ce.   No  Drawings.] 

A.D.  1866,  July  12.— N"  1832. 

CLARK,  William. — (A  communication  from  Gehhard  Hagen-' 
meyer,) — "  This  invention  relates  to  an  oil  or  grease  cup  which  is 
provided  ^th  two  cone  valves,  the  stems  of  which  are  connected 
so  that  they  are  compelled  to  turn  together,  but  free  to  move  a 
*'  short  cBstance  towards  or  from  each  other ;  these  valves  close 
into  corresponding  seats,  and  from  their  peripheries  project 
studs  which  work  against  carcular,  inclined,  or  spiral  planes 
surrounding  the  seats,  and  arranged  so  that  the  highest  part  of 
one  of  these  spiral  planes  is  in  a  line  with  the  lowest  part  of 
the  olher  in  such  a  manner  that  when  the  valves  are  subjected 
to  the  action  of  a  suitable  spring,  which  has  a  tendency  to  keep 
the  same  closed,  by  turning  the  valves  one  will  open  when  the 
other  closes,  and  vice  versa,  and  the  globe  of  the  grease  cup  is 
alternately  brought  in  connection  with  the  supply  cup,  and  then 
with  the  steam  chest  or  other  part  to  be  lubricated.'^ 
[Printed,  6d.    Drawing.] 

A.D.  1866,  July  13.— N«  1842. 
ROGER,  Robert. — ^This  invention  relating  to  steam  travellix^ 
cranes^  *'  condsta  in  constructing  the  ocatm^.  poo^  ot  «^xl^^^ 
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'*  round  which  cranes  revolve  .  .  .  hollow,  and  in^l^onveying 
through  this  post  the  motive  power  for  causing  the  crane  to 
travel.  If  the  motive  power  is  to  be  obtained  irom  the  engine 
or  engines  of  the  crane  above,  the  power  is  conveyed  to  the 
lower  or  travelling  part  of  the  crane  through  the  hollow  spindle 
bj  means  of  a  shaft  driven  above,  as  may  be  most  convenient, 
and  applied  to  driving  the  travelling  wheels  in  any  manner 
**  found  most  suitable." 

The  crane  exhibited  is  of  the  ordinary  construction,  comprising 
the  central  column  with  the  frame  and  fittings,  and  having  a 
steam  cylinder  and  boiler  mounted  on  a  horizontal  revolving  plat- 
form, disposed  on  a  railway  truck  or  crane  carriage.  Suitable 
gear  is  arranged  for  working  the  lifting  chain,  turning  the  crane 
round  its  centre,  and  operating  on  the  travelling  wheels  so  as  to 
produce  a  movement  of  the  carriage  in  either  direction  upon  the 
rails. 

"  In  cases  where  a  separate  engine  or  engines  is  or  are  employed 
**  on  the  travelling  part  of  the  crane  as  the  motive  power  for 
**  causing  it  to  travel,  I  convey  the  steam  for  driving  the  engine 
"  or  engines  from  the  boiler  or  boilers  of  the  crane  through  the 
**  hollow  spindle  to  the  cylinder  or  cylinders  below  in  any  con- 
"  venient  manner,  the  steam  passing  from  the  boiler  to  the  top  of 
''  the  spindle  by  means  of  a  pipe  and  valves  connected  by  a  gland, 
"  and  the  steam  passes  from  the  bottom  of  the  hollow  spindle 
**  to  the  cylinder  or  cylinders  underneath ;  or  I  pass  it  by  an 
"  independent  pipe  through  the  hollow  or  aperture  of  the  spindle. 
*'  By  passing  the  motive  power,  either  by  a  shaft  or  by  steam, 
"  through  the  central  spindle  of  the  crane,  as  before  described, 
''  the  action  of  the  crane  is  equal  in  all  its  points  round  the  said 
**  spindle,  and  the  crane  will  travel  with  or  without  its  load  in  any 
*'  position  round  that  centre." 
pPrinted,  lOd,     Drawing.] 

A.D.  1866,  July  14.— N»  1848.    (*  *) 

JUSTICE,    William.  —   "Improvements    in     motive-power 

"  engines." 

The  improved  engine  "  consists  of  a  box  or  chamber  in  which 

three  revolving  cylinders  are  placed ;  the  axles  of  these  cylinders 

pass  through  or  beyond  the  sides  of  the  chamber,  and  at  one 

end  are  geared  into  each  ot\ier  by  ^pxu^  w\i&«\&  oic  'pinions.    The 
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"  other  \iM  of  the  axles  is  made  hollow  and  their  extremities  pass 
'^  througli  a  water  or  steam  box  with  a  cock  or  valve  in  it,  by 
which  the  flow  into  the  moving  parts  of  the  engine  is  regulated. 
Of  the  three  cylinders  constituting  the  moving  parts,  the  two 
outer  ones  are  formed  with  a  tongue  on  them,  which  bears  con- 
tinuously agfunst  the  inner  face  of  two  cylinders  formed  by  the 
case  before-mentioned;  an  opening  passes  from  the  passage 
in  the  axles  of  the  two  outer  cylinders,  and  its  outer  edge  is 
situated  nearly  close  to  one  side  of  the  tongue.  .  .  .  The 
central  revolving  cylinder  rotates  at  the  same  rate  as  and  in 
contact  with  the  two  outer  ones,  and  in  it  a  recess  is  formed, 
into  which  the  tongue  falls  as  each  of  them  approach  each 
other  during  each  revolution.  The  central  revolving  cyUnder 
thus  forms  as  it  were,  a  continuous  abutment  for  the  actuating 
liquid  or  fluid  to  press  against,  forming  a  shoulder,  from  which 
the  pressure  is  transmitted  to  the  tongue  on  the  two  driving 
cylinders.  As  soon  as  the  driving  cylinders  have  nearly  com- 
pleted a  revolution  the  tongue  passes  over  a  port  through  which 
the  water  which  has  caused  the  rotation  continuously  escapes 
without  any  interruption.  As  the  f fictional  contact  of  the 
outer  edge  of  the  tongue  against  the  inner  surface  of  the  cylin- 
*'  der  would  cause  the  edge  to  be  worn  away,  to  prevent  this  a 
leather  packing  is  placed  over  the  tongue,  against  which  the 
water  or  other  liquid  or  fluid  passes,  and  thus  the  action  of  the 
liquid  or  fluid  keeps  the  revolving  cylinder  continuously  with- 
out leak  against  the  inner  surface  of  the  cylinder.'' 

[Printed,  1«.  2(1.   Drawings.] 

A.D.  1866,  July  16.— N^  1855. 

NORTON,  James  Lee,  and  BUNGER,  Frederick  Ludovi- 
cus  Henri  William. —  {Fromsional  protection  only.) — ^This 
invention  relates  to  apparatus  for  discharging  the  water  of  con- 
densation from  pipes  or  vessels  in  which  steam  is  employed.  It 
is  stated  to  be  '*  applicable  to  apparatus  acting  in  the  manner 
"  described  in  the  Specification  of  a  Patent  granted  to  Frederick 
"  Ludovicus  Henri  William  Biinger,  dated  27th  day  of  October, 
''  1862  (No.  2890)." 

According  to  the  present  invention,  the  vessel  or  casing  which 
receives  and  discharges  the  condensation  water  may  be  s^hervcaL 
and  made  in  two  halves,  the  upper  being  by  mevii^  oii  wi  \!c^fc^. 
8,B.  \  -a 
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pipe  connected  to  the  apparatns  in  which  the  steam  Ibvnployed. 
An  adjustahle  rod  or  spindle  through  a  passage  or  stuflfaig  bene  in 
iiie  upper  half  descends  into  the  vessel  to  a  depth  regulated  out- 
side by  a  screw  nut  or  otherwise.  Attached  to  the  lower  end  of 
the  spindle^  filled  with  water,  is  a  cylindrical  vessel,  the  top  and 
bottom  of  which  are  each  closed  by  a  flexible  concentrically  cor- 
rugated disc  of  thin  metal.  At  the  bottom  of  the  casing  there  is 
an  outlet  closed  by  a  valve,  the  spindle  of  which  is  attached  to  the 
eentre  of  the  lower  disc  or  flexible  bottom  of  the  cylindrical  Tessel.  . 
The  valve  is  protected  by  a  covering  of  wire  gauze,  and  so  long 
as  steam  pervades  the  interior  of  the  casing,  it,  by  reason  of  the 
heat  and  expansion  of  the  water  in  the  cylindrical  vessel,  remains 
closed,  but  when  the  water  of  condensation  accumulates  in  the 
easing,  and  a  general  cooling  takes  place,  then  the  volume  or 
bulk  of  the  water  in  the  vessel,  in  consequence  of  the  lowering 
temperature,  contracts  or  diminishes,  the  valve  is  raised,  and  the 
discharge  takes  place. 

[Printed,  41.   NoDrawinss.] 

A.D.  1866,  July  18.—N«  1868. 

PLANT,  George. — ^This  invention  relates  to  apparatus,  employed 
in  the  manufacture  of  tapering  and  other  tubes,  and  in  forming 
flanges  thereon.  The  tapering  tubes  are  employed  more  parti- 
cularly in  the  construction  of  such  steam  boilers  as  are  mau£EMdnired 
according  to  the  Letters  Patent  granted  to  W.  and  J.  Galloway, 
dated  11  March,  1851,  No.  13,552.  The  present  inventiou  con- 
sists, when  forming  such  tubes,  in  placing  the  skelp  (or  bended 
wrought  iron  or  steel  sheet)  after  it  has  been  worked  to  the 
required  form,  and  is  heated  to  a  welding  heat,  upon  a  strong 
horizontal  mandrel,  which  projects  &om  and  is  carried  by  a 
strong  movable  frame  to  which  it  is  secured.  This  frame  is 
brought  imder  a  steam  hanamer,  which  is  caused  to  act  by  succes- 
sive blows  along  the  lapped  edges  of  the  skelp,  so  as  to  weld  them 
together,  the  frame  and  mandrel  being  progessively  moved,  so 
that  the  blows  of  the  hammer  may  ML  with  regularity  along  the 
whole  length  of  the  welded  seam.  The  flanging  of  the  tubes  is  a 
subsequent  operation.  The  end  of  the  tube  when  sufficiently 
heated  is  so  introduced  between  the  two  halves  of  a  die  that  a 
portion  of  the  extreme  end,  sufficient  to  form  the  flange,  is  left 
projecting;  this  end  is  then  opened  oic  ^vc^tA^Sl  V^isf  ^ tapping 
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plug,  andjrfkerwards  flattened  down  npon  the  face  of  the  die  by 
suitably  ftlliied  plugs  and  swages,  connected  to  or  acted  upon  l^ 
the  hammer  bloek  of  a  steam  or  other  hammer,  or  by  the  ram  oi 
an  hydrauHo  press.  During  the  operation,  the  lower  end  of  the 
tube  rests  upon  an  adjustable  base,  whereby  the  tube  is  held  at  a 
suitable  inclination  in  relation  to  the  required  angle  of  the  flange. 
[Frinte(il«;4ei.   Drawings.] 


A.D.  1866,  July  21.— N^  1890. 

TROTMAN,  Henry. — ^This  invention  relates  to  a  feed  box  for 
marine  boilers,  which  box  is  so  constructed  as  to  be  able  to  anest 
the  impurities  with  which  the  condensed  feed  water  is  charged. 
The  feed  box  is  closed,  and  contains  two  transverse  perforated 
plates  towards  the  ends,  dividing  the  box  into  three  compart- 
ments. Metal  bars  or  tubes  parallel  to  each  other  are  placed 
through  &e  holes  in  the  plates,  so  as,  without  touching  each 
other,  to  occupy  the  internal  space  and  the  two  end  spaces, 
by  projecting  through  the  perforated  plates  towards  the  ends  of 
the  box,  where  at  each  end  a  zinc  plate  is  interposed.  Another 
zinc  plate  is  placed  along  the  bottom  of  the  box,  and  others  along 
the  sides  of  a  shallow  upper  compartment,  which  is  divided  from 
the  body  of  the  box  by  a  horizoutal  plate,  and  which  may  be  made 
deep  enough  to  contain  another  group  of  bars  or  tubes.  The  box 
is  so  placed  (by  preference  in  the  boiler)  that  the  feed  water  pipe 
communicates  with  the  central  bottom  compartment,  whence  the 
water  flows  into  the  end  compartments  through  additional  holes 
made  towards  the  side  through  the  perforated  plates.  The  water 
then  takes  an  upward  course  through  holes  in  the  horizontal 
plate  into  tBe  upper  compartment,  and  thence  out  through  the 
holes  in  the  cover  of  the  box  into  the  boiler.  The  internal  fittings 
of  the  box,  which  are  capable  of  modification,  are  loosely  placed 
therein  in  order  to  be  easy  of  removal  when  the  apparatus  requires 
cleaning. 

pPrinted,  Sd,   Drawing.] 

A.D.  1866,  July  21.— N°  1891. 

SMITH,  Hugh. — ^This  invention  relates  to  boring  and  rivetting 
apparatus,  and  the  arrangements  required  for  its  use  in  the  coxv* 
struction  of  ships,  boilers,  bridges,  and  oftieT  TDS^Q(ii^<(^  ^\xv\s:JVKa»i^« 
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The  apparatus  consists  of  a  sliding  frame^  whereon  is  mounted 
a  small  steam  cylinder  containing  a  piston,  the  rod  of  which  car- 
ries the  head  of  the  rivetting  hammer.  The  valve,  operated  hj 
tappets,  is  of  the  cylindrical  class,  as  ordinarily  used  in  steam  ham- 
mers, and  the  arrangements  are  similar,  excepting  that  springs  are 
applied  to  mitigate  the  effects  of  concussion.  Arrangements^  by 
means  of  a  chain  and  warping  barrel,  are  provided  for  moving 
the  apparatus  as  the  work  progresses,  and  also  for  renderinfjr  it 
capable,  as  much  as  possible,  of  operating  at  any  desired  angle. 
The  motive  agent,  either  steam  or  compressed  air,  is  conducted  to 
the  cylinder  through  suitable  pipes.  This  part  of  the  apparatus 
operates  outside  the  structure,  to  act  in  conjunction  with  which, 
mounted  inside  in  a  corresponding  position  is  a  holding-up  dolly, 
which  consists  of  a  stout  metal  bar  fitted  to  adjustable  slides, 
supported  on  rails  or  bars.  The  end  of  the  dolly  is  placed  against 
the  rivet  head  and  held  in  position  by  means  of  springs,  and  when 
the  rivet  point  receives  the  blow  of  the  hammer,  the  reaction 
of  the  dolly  causes  the  spreading  of  the  rivet  point.  Steam 
drilling  apparatus,  furnished  with  countersinks  and  bits  for  clean- 
ing off  the  rivets  externally,  and  for  dressing  the  edges  of  the 
plates,  is  arranged  and  mounted  in  the  same  manner. 

The  rails  or  rods  whereon  the  rivetting  apparatus  is  mounted, 
can  be  adjusted  and  arranged  at  any  suitable  elevation,  and  fixed 
by  means  of  tie  links  and  cotters,  stays,  and  other  suitable  movable 
contrivances,  to  the  frames  of  the  ship  or  structure. 
[Printed*  Is.  Qd.    Drawings.] 

A.D.  1866,  July  21.--N°  1901. 

NEWTON,  Robert. — ^This  invention  relates  to  apparatus  for 
consuming  smoke,  applicable  to  steam  boiler  and  other  furnaces. 
As  applied  to  a  horizontal  steam  boiler  with  an  interna  tubular 
furnace,  it  consists  in  forming  an  arch  of  brickwork  at  the  front 
end,  and  leaving  passages  within  the  brickwork  for  the  introduc- 
tion of  two  or  more  pipes,  the  ends  of  which  project  beyond  the 
brickwork  a  short  distance  into  the  furnace.  The  outer  ends  of 
these  pipes  are  connected  to  an  air  tube  in  front  of  the  boiler, 
which  tube  is  furnished  with  a  regulating  valve,  and  has  a  con- 
stant current  of  the  atmosphere  blown  through  it  by  means  of  a 
fan  conveniently  placed  upon  the  top  of  the  boiler.  The  appa- 
ratus  may  be  used  alone,  or  in  con^xmcXVoii  'w\fe\v  wi  "  improved 
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steam  generator/'  for  which  Letters  Patent,  bearing  date  March 
24,  1866,  No.  878,  were  granted  to  this  inventor.  In  some  cases 
the  air,  instead  of  being  distributed  in  the  furnace,  is  conveyed 
to  the  back  of  the  bridge,  and  there  discharged  through  fire-claj 
pipes. 

[Printed,  10<2.    Drawing.] 

A.D.  1866,  July  21.— N^  1903. 
MITCHELL,  Robert. — The  invention  relates  partly  to  im- 
provements on  a  former  invention,  for  which  Letters  Patent  were 
granted  to  James  Alfred  Shipton  and  the  present  inventor,  bearing 
date  January  19,  1865  No.  165.  The  object  of  the  present 
invention,  is  the  employment,  in  addition  to  the  apparatus 
previously  described  for  manufeicturing  and  forcing  gas  fittings 
by  st^am  machinery,  of  a  pair  of  clams,  swages,  or  moulding 
jaws,  which  are  caused  to  close  with  force  upon  the  forging,  so  as 
to  impart  thereto  the  desired  shape  and  finish.  In  combination 
with  these  moulding  jaws,  a  pair  of  converging  dies  are  employed, 
which  instead  (as  formerly  described)  of  embracing  half  the 
forging  or  article  under  operation,  close  respectively  upon  one 
quarter  of  its  circumference,  the  two  other,  or  opposite  quarters 
being  operated  upon  by  the  moulding  jaws,  which  may  be  opened 
and  closed  by  any  convenient  mechanical  arrangements  such  as 
(for  example)  a  wedge  action,  a  link,  or  a  system  of  toggle- 
jointed  levers  brought  into  action  at  the  proper  time  by  the 
vertical  steam  cylinder.  Three  steam  cylinders  are  employed ;  the 
pistons  rods  of  two,  which  advance  at  an  angle  from  opposite 
directions,  work  the  welding  dies  with  lateral  pressure,  and  the 
inverted  vertical  cylinder,  the  piston  rod  of  which  is  keyed  to  a 
slide  which  operates  the  moulding  jaws  and  carries  a  projecting 
bracket  whereto  the  vertical  mandrel  is  secured,  is  disposed  inter- 
mediately above. 

The  invention  also  relates  to  a  provision,  in  connection  with  the 
cylinders  of  forging  and  welding,  and  bending  or  shaping  machines, 
for  confining  the  steam  or  other  elastic  fluid  above  the  pistons,  so 
as  to  form  cushions  between  them  and  the  cylinder  covers,  in  order 
that  when  the  steam  or  fluid  is  admitted,  the  pistons  may  not  be 
forced  into  contact  therewith.  The  valves  are  worked  by  levers, 
which  are  operated  by  the  hand  of  the  workman.  This  part  of 
the  invention  is  applicable  to  double-action  steam  hammeic^^m 
use  for  general  pwrpoaea, 

[Printed,  Is,    Drawing,] 
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A.D.  1866,  July  23.— N«>  1909. 

RAMSBOTTOM,  John. — (Provisional  protection  only,) — ^This 
invention  relates  to  using  and  treating  steam  for  obtaining 
motive  power,  and  in  the  apparatus  connected  therewith.  It 
consists  of  a  generator  or  "  vessel  supplied  with  a  small  quantify 
of  water;  heat  is  applied  until  this  water  becomes  wholly 
vaporized,  the  said  vessel  may  afterwards  be  supercharged  with 
heat  to  a  very  considerable  degree,  inasmuch  as  no  direct  oom- 
mimication  exists  with  other  aqueous  matter  in  liquid  state. 
The  vapor  is  conveyed  to  a  compound  steam  engine  having 
two  cylinders  parallel  with  each  other,  and  so  arranged  in 
size  that  one  cylinder  shall  possess  an  area  greatly  in  excess  of 
''  the  other ;  on  the  said  cylinders  is  cast  a  valve  box,  in  which 
are  two  valves  worked  simultaneously,  and  so  atranged  that 
there  shall  be  the  least  possible  lap  or  lead,  in  order  that  the 
''  steam  may  have  the  least  possible  expansion  in  the  small 
"  cylinder,  and  have  the  utmost  freedom  in  discharge  tram  both 
*'  on  completion  of  the  piston's  stroke."  The  object  "  is  to  work 
*'  up  as  thoroughly  as  possible  in  mechanical  effect  the  heat 
''  contained  in  the  vapor "  which  passes  from  the  small  to  the 
large  cylinder,  expanding  therein  through  the  whole  length  of 
the  stroke,  and  thence,  in  order  to  establish  a  slight  Bmjfozzn  back 
pressure  upon  the  large  piston,  and  also  to  avoid  the  cooling  effects 
which  result  from  direct  communication  with  the  condenser^  the 
steam  is  first  received  into  a  second  vessel,  whence  it  passes  out 
through  a  slightly  weighted  valve,  and  is  conveyed  to  the  con- 
denser, into  which  also  the  water  of  condensation  passes  from  the 
second  vessel  by  means  of  a  "  steam  trap.''  From  this  source,  by 
means  of  a  pump,  the  generating  vessel  is  supplied  with  water, 
no  additional  supply  being  needed,  except  to  replenish  what  is 
lost  by  leakage. 

[Printed^  4d.    No  Drawings.3 

A.D.  1866,  July  23.— N«  1913. 

BOUSFIELD,  Geobge  Tomlinson. —  (A  conammioatimtfivm 
James  Farquharson  McKenzie,) — This  invention,  xekting  to  ihe 
production  and  superheating  of  steam,  produces  by  independent 
distinct  means,  a  continuous  supply  of  superheated  steam  at  a 
given  temperature,  and  at  a  regulated  pressure;  for  whidi 
purpose  a  series  of  pipes  is  tranaveta^Yj  ^^oa^  in  the  flue 
chamber  of  a  reverberatory  furnace.    TVie  es^steiB.^  «d^  <3ii  ^^^& 
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pipes  project  tlirough  the  opposite  side  walls  of  the  furnace^  where 
every  succeeding  two  ends  are  united  by  tubular  unions^  so  as  to 
form  a  single  oootinuoiis  passage  through  the  whole  series  from 
one  end  to  t^e  other.  The  feed  water  is  introduced  into  the  first 
pipe  of  the  series,  at  the  end  nearest  the  furnace,  and  as  it  passes 
on  through  eaoh  pipe  in  succession,  its  temperature  is  gradually 
raised  until  it  becomes  steam,  increasing  in  heat  as  it  further 
travels  on,  until  it  attains  a  temperattire  at  the  other  end  of  the 
apparatus  of  400  Faht.  At  this  point,  underneath  and  inside 
the  heating  pipe,  a  thermostat  is  placed,  the  spindle  from  which, 
passing  out  through  a  stufi&ng  box,  is  connected  with  a  valve  in 
the  water  feed  pipe,  whereby  the  snpply  of  wator  to  the  apparatus 
is  regulated.  The  steam  pressure  is  regulated  by  the  action  of  a 
piston,  the  rod  of  which  is  weighted  to  the  pressure  required. 
This  rod  is  connected  by  suitable  means  with  the  flue  damper,  so 
as  more  or  less  to  dose  the  draught  passage,  and  thereby  reduce 
the  heat  iu  the  famaoe,  and  consequently  the  steam  pressure. 
CPriiited,li(i.  Drawing.] 

A.D.  1866,  July  24.-'No  1924. 

VAUGHAN,  Edward  I^imrosb  Howasd. — (A  ctmrnimiottiion 
Jrom  Robert  Brechewridge  Baker,  and  Charles  James  Adolpkus 
Dick) — (Promsional  protection  only,) — This  invention  relates  to 
a  mode  and  apparatus  for  preventing  incrustation  in  steam 
boilers,  which  "is  efiPected  by  attracting  and  conducting  the 
electricity  generated  in  the  interior  of  the  boiler  by  whatever 
means  such  electricity  may  be  produced  or  evolved,  or  whatever 
may  be  its  character,  to  the  shell  of  the  boiler.  For  this  purpose 
metidlic  wires  cfr  points  are  placed  in  any  convenieut  portions 
^'  of  t^e^rteam  space  of  l^e  boiler  above  the  surfeuse  of  the  water, 
"  at  ifi  any  other  positions  in  which  the  electricity  generated  or 
"  evolved  can  be  conveniently  collected,  such  wires  or  points 
being  attached  to  or  connected  with  suitable  metallic  con« 
ductors,  i^e  latter  being  so  arranged  as  to  be  in  electrical  com* 
^  muxiication  with  the  shell  of  the  boiler.  The  wires  or  points 
"  may  be  coostmcted  of  iron  or  steel,  or  of  any  other  metallic 
"  substance  or  substances  possessing  the  requisite  conducting 
''  power,  but  wires  or  points  foimed  of  magnetised  steel  are  found 
''  in  ivactiBe  to  be  best  adapted  for  the  purposes  of  this 
"  invention, 

CFrintedU4d.   IfoDrawiiigBj 
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A.D.  1866,  July  26.— N°  1939. 

KOCHSj  William  Edward. — {Provisional  protection  only.) — 
This  invention  relates  to  steam  engine  slide  valves,  and  to  water 
valves.  The  object  in  view  is  to  relieve  such  valves  from  back 
pressure,  and  this,  instead  of  admitting  the  steam  over  the 
valve,  is  effected  by  introducing  the  steam  "  below  the  valve  in 
"  two  parallel  steam  jackets  cast  in  the  body  of  fche  cylinder,  of 
which  one  is  on  each  side  of  the  openings  or  cylinder  channels, 
there  are  consequently  five  openings  instead  of  three  as 
"  hitherto  on  the  surface  of  the  cylinder.  The  valve  closing 
tightly  upon  the  cylinder  surface  will  prevent  the  steam  from 

entering  into  the  steam  chamber.    Tlie  valve  has, 

either  one  or  two  steam  channels  besides  the  exit  opening ;  they 
are  so  constructed  that  by  return  of  piston  the  steam  will  enter 
either  full  or  with  expansion  at  convenience  from  one  steam 
jacket  direct  through  the  valve  channel  into  that  side  of  the 
cylinder  where  it  is  needed  and  the  same  by  the  return  motion. 
The  pressure  upwards  from  underneath  the  valve  is  counter- 
balanced by  a  certain  amount  of  steam  pressure  in  the  chamber, 
which  may  be  completely  and  accurately  regulated  by  a  safety 
valve,  thus  giving  either  more  or  relieving  the  valve  of  its 
pressure  and  friction.  The  same  principle  as  before  described 
is  equally  applicable  to  water  valves. 
,     [Printed,  8d.    Drawing.] 

A,D.  1866,  July  26.— N^  1941. 

BONNEVILLE,  Henri  Adrien. — {A  communication  from 
Henry  Petitpierre.) — ^This  invention,  relating  to  the  generating  of 
steam,  consists  of  a  "  recipient  "  or  superheating  vessel  or  tube, 
which  is  placed  in  the  fire-box  of  the  boiler.  The  form  of  this 
receiving  tube  is  arched,  rising  from  the  sides  of  the  furnace 
over  the  hottest  part  of  the  fire.  The  steam  pipes  which  con- 
vey the  steam  from  the  boiler  to  the  engine  cylinder,  communicate 
respectively  with  the  ends  of  the  superheating  tube,  wherein, 
while  passing  through,  the  moist  steam  from  the  boiler  is  more 
completely  vaporized  and  distended,  in  which  stiite  it  passes  to 
the  engine,  a  valve  being  interposed  between  the  superheating 
tube  and  the  boiler,  to  prevent  the  regress  of  the  expanded  steam. 
It  js  stated,  that  more  than  50  per  cent,  of  fuel  and  of  water  is 
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saved^  and  that  boilers  to  which  the  apparatus  is  applied^  need  be 
only  one  half  l^e  ordinary  capacity  to  produce  the  same  result  as 
those  of  full  size,  **the  anhydrous  steam  giving  more  regular 
"  working  and  a  notable  increase  of  force/^ 

[Printed,  8d.    Drawing.] 

A.D.  1866,  July  28.— N»  1955. 

ABEL,  Charles  Denton. — {A  communication  from  Michel 
Hervier  and  Lion  Guizot,) — ^This  invention  of  apparatus  for 
regulating  the  supply  of  feed  water  to  steam  boilers,  consists  of 
an  upright  cast  iron  casing,  which  is  internally  attached  to  the 
bottom  of  the  boiler,  and  is  provided  at  its  upper  end  with  a 
socket  to  receive  the  end  of  the  feed  pipe,  which  descends  through 
the  top  of  the  boiler,  and  is  fixed  thereto  by  means  of  a  flange. 
Two  lateral  branch  openings  from  the  case  for  the  passage  of  the 
feed  water,  are  governed  by  an  intervening  slide,  attached  to  a 
lever,  the  movements  of  which  are  regulated  by  the  height  of  the 
water  level  in  the  boiler,  by  means  of  a  float  suspended  from  the 
free  end  of  a  horizontal  lever,  the  fixed  fulcrum  of  which  depends 
from  the  top  of  the  boiler ;  the  opposite  end  of  the  float  lever, 
by  means  of  a  connecting  rod,  is  united  to  the  slide  lever,  which 
is  lengthened  beyond  the  joint  to  receive  a  counterbalance  weigh^. . 
To  avoid  oxidation,  the  slide  and  the  facings  of  the  feed  wat^C 
passages  from  the  casing,  are  constructed  of  gun  metal. 

[Printed,  lOd,    Drawing.] 

A.D.  1866,  July  28.— N°  1957. 
PHILLIPS-SMITH,  John. — ^This  invention  relates  to  traction 
en^nes,  and  is  in  part  applicable  to  locomotive  engines  and 
wheeled  carriages.  It  consists,  1st,  in  preventing  accidents  on 
railways,  in  the  event  of  any  part  of  the  engine  or  driving  gear 
giving  way  while  upon  an  incline,  by  the  use  of  a  ratchet  wheel 
fixed  on  the  driving  axle,  and  a  dog  or  pawl  attached  to  the 
frame ;  by  these  means  under  such  circumstances  the  engine  is 
prevented  from  running  back,  otherwise,  when  required  to  back 
the  engine,  the  pawl  must  be  raised ;  this  however  is  not  necessary 
during  the  forward  movement.  This  part  of  the  invention  is 
applicable  to  carriage  axles. 

2nd,  relates  to  the  disposition  of  the  steam  cylinders  of  traction 
engines,  which  instead  of  being  mounted  on  ot  ^cr^^^X^^'^sst 
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are,  in  order  to  avoid  straming  or  causing  the  latter  to  leak, 
bolted  on  a  transverse  frame  which  is  connected  to  the  inside  ol 
the  main  framing,  and  is  below  the  boiler,  where  also  the  crank 
shaft  is  disposed  parallel  to  the  axle  of  the  travelling  wheels,  the 
shaft;  and  axle  being  connected  by  suitable  gearing,  or  by  chain 
wheels  and  an  endless  chain.  An  additional  shaft  is  required  to 
carry  the  winding  drums  when  the  engine  is  employed  in  drawing 
agricultural  implements,  and  for  the  pumps  when  employed  in 
pumpmg. 

[Printed,  Is.   Drawings.] 

A.D.  1866,  July  28.— N^  1958. 

CLARK,  William. — (A  communication  from  Truman  Merriam 
and  James  Cushing,) — (Provisional  protection  only,) — ^This  inven- 
tion relates  to  rotary  engines  and  consists  1st,  "  In  the  anange- 
ment  of  a  series  of  cylinders  and  pistons  upon  a  revolving 
drum  mounted  on  a  shaft  in  combination  with  a  fekce  plate  and 
ports,  and  adapted  to  segmental  apertures  in  a  stationary  steam 
*'  chest  in  such  a  manner  that  a  constant  pressure  of  steam  may 
be  alternately  applied  to  the  piston,  where  the  leven^  and 
power  of  the  engine  will  be  increased  without  a  correq^onding 
increase  in  the  consumption  of  steam."  2nd.  "  In  the  axrange- 
'^  ment  of  one  or  more  curved  tracks  in  combination  with  a 
''  common  cross  head  provided  with  trucks  or  pins,  and  with  a 
**  common  reciprocating  piston  fitted  in  a  cylinder,  which  is 
secured  to  a  revolving  drum  in  such  a  manner  that  the  recipro- 
cating motion  of  the  piston  is  converted  into  a  vibrating  motion 
of  the  drum  and  cylinder,  whereby  a  rotary  engine  of  con- 
siderable power  is  obtained."  drd.  "  In  the  arrangement  of  a 
steam  chest  with  an  oscillating  joint  in  combination  with  the 
face  plate  of  the  cylinders,  or  of  the  drum  containing  the  said 
cylinders,  in  such  a  manner  that  the  said  steam  chest  can  be 
^^  xeversed  one  quarter,  and  the  motion  of  the  engine  thereby 
*'  reversed." 

[Printed,  4(2.   NoDiawlngs,] 

A.D.  1866,  July  31.— N^  1971. 

BOUSFIELD,  George  Tomlinson. — (A  eommunioatitm  fivm 
Louis  Elsberg.) — This  invention  relates  to  the  porooess,  and  madii- 
neaey  employed  for  the  manufacture  of  solid  &el,  or  '^Feugot 
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^  coal/'  from  peat  and  sooh  like  vegetable  matter.  The  pest  is 
first  drained  on  its  natural  bed  to  the  required  d^th^  by  cuttings 
of  xmralkl  ditches  or  open  dndns  to  cany  off  the  water ;  the  sur- 
face is  then  harrowed^  or  broken  up  by  suitable  implements 
worked  by  steam  or  otherwise.  When  ^ed,  the  peat  is  collected  by 
a  kind  of  road  scrapw^  and  stored  in  covered  places.  When  s^out 
to  be  used,  it  is  heated  and  moistened  by  steam  in  a  tank  or 
diamber,  whence  it  is  fed  direct  into  the  compressing  machines. 
The  heating  and  steaming  process  may  be  combined  with,  and 
work  in  conjunction  with  the  presses ;  for  this  purpose  a  kind  of 
pug-mill  or  circular  chamber  with  a  central  revolving  vertical 
spindle,  fitted  at  intervals  with  radiating  blades  placed  at  suitable 
angles,  may  be  employed,  openings  being  provided  at  1^  bottom, 
whereont,  the  steamed  material  in  a  properly  heated  state,  issues 
direct  into  the  press  mouths.  Two  pairs  of  presses,  with  the 
steaming  and  heating  apparatus  interposed,  are  described  and 
illustrated.  These  presses,  worked  by  motive  power,  coneost  of 
strong  tabes,  which  are  about  2)  inches  diameter  in  the  bore  and 
open  at  both  ends,  are  inoHningly  fixed  upon  the  press  frame  at 
an  angle  of  about  45^.  A  plunger  actuated  by  a  short  throw 
crank,  is  fitted  to  work  to  and  forth  in  each  press  tube,  into 
which  about  its  mid4ength  tiiere  is  a  slotted  opening,  which  com- 
municates with  and  receives  the  prepared  material  from  the 
dehvery  passages  at  the  bottom  of  the  steaming  and  heating 
apparrtus.  The  length  of  stroke  carries  the  end  of  the  plunger  - 
past  the  slotted  opening,  and  the  return  stroke  drives  the  material 
which  has  entered,  down  the  press  tube,  each  succeeding  stroke 
carrying  in  a  fresh  quantity,  and  accumulating  pressure  upon  that 
portion  which  is  being  driven  through  the  tube,  the  outer  end  of 
whidi  is  fitted  with  an  adjutage  slightly  tapering  inwards  from 
each  end,  so  as  to  admit  of  a  slight  expansion  of  the  compressed 
material  before  it  is  finally  discharged. 
{Trinted,  lOd,     Drawing.] 

A.D.  1866,  August  1.— N^  1982. 

ROBINSON,  John. — {A  communication  firom  William  Sellers:,)-— 
This  invention  relates  to  "  improvement  in  the  Giffard  Iigector  " 
described  as  self-adjusting  in  the  specification  of  letters  patent 
granted  to  A.  V.  Newton,  April  12,  1865,  No.  1051,  and  iJso  to 
improvements  in  other  Giffard  iniectoc^,  tVk&  c^y^^dc^  Xmso^  Nj^ 
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are,  io  order  to   avoid  strftining  or  cauaing  tiie  latt^ 
bolted  on  »  transverse  frame  which  ia  connected  to/^ 

the  main  fruming,  and  is  below  the  boiler,  wher^  ^  1  ^ 
ahaft  is  disposed  parallel  to  the  axle  of  the  tcayp'|  ft^ 

shaft  and  axle  being  connected  by  suitable  gr.if  ^^  jg 

wheels  and  an  endless  chain.     An  additions'!  'iff  ^ 

carry  the  winding  drums  when  the  engine  i'^  *  i  ^  fa  £ 

agricultural  implements,  and  for  the  pvf-i  pf  s>'i  ^  i 
pumping.                                             jiiifi'i 

[Printed,  1».    Di»winE«.]  hllitt 
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tion  relates  to  'K^aiy'io^I/fltift/'  _ 

■•  ment  of  a  s«ies  <^fMm*  *  ^  ^^d^of  a 

drumn,onntodana<|///j^^''  .u,lng  tube,  and 

■'  ports  and  "f  P^r//////  ..n  a  divergent  tube 

rf.estmsa^aM7/«/'  ^  ^^^  ^^  ^,  ^^  ^^^^^ 

«     ^vb^Jinr  ■■'*  ^^  ^  '**'  "'^  °^  *'"'  *'*'™ 

..  P'*  ...  ifff  .  tlischarpng  tube  ia  cylindrical,  and 

.uing  screwed  in  a  partition  in  the  lower 

1'  shell;  this  bushing  must  be  of  sufficient 

..        .it  the  escape  of  water  in  any  important  quantity 

c  mm^    jcharging  tube  is  fitted  so  as  to  play  freely  through 

^  secure^  ^umbining  and  discharging  tubes  must  have  sufficient 

H  ^«?^"*  longitudioall;  to  admit  the  mMviniiiTn  amount  of 

^    ..^required  between  the  exterior  of  the  steam  nozde  and  the 

^  ^Sor  of  the  combining  tube ;  and  to  enable  the  instrument 

„  ''5*  water  from  a  lower  level  there  must  be  a  stop  provided 

^Meb  will  prevent  the  combining  tube  from  moving  so  far 

/    s  t0<'"^^  ^^^  steam  nozzle  as  to  close   the  opening  for  water 

((  tfitirely ;  in  this  case  the  piston  will  strike  a  small  flange  in  the 

'        "  opp^  P'^  °^  t^c  ^*^^  before  the  surfaces  referred  to  can  coma 

1  in  contact.    This  injector  is  provided  with  a  starting  cock  and 

"  check  valve,"  as  described  in  Newton's  self-adjusting  injector. 

To  remedy  a  defect  in  the  noiiles  of  the  Giferd  injector,  the 
plug  or  cone  spindle  is  made  much  longer  than  is  customary,  "and 
"  a  hole  is  drilled  in  its  axis  from  its  smaller  end  far  enough  to 
"  (wmniuaicaCe  by  means  of  adQaaVLO^cvvtbt^  ateun  s^ace  in 
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*'  the  steam  nozzle  after  the  plug  or  cone  spindle  has  closed  the 
taper  end  of  the  nozzle.  The  size  of  the  hole  in  the  axis  of  the 
plug  or  cone  spindle  should  he  ahout  one-half  that  of  the 
smallest  end  of  tiie  divergent  tube  if  intended  to  lift  only ;  but 
to  obtain  the  smallest  possible  minimum  delivery  of  water  it 
will  be  necessary  to  make  the  hole  somewhat  larger,  in  which 
case  a  moveable  plug  must  be  provided  passing  down  the  axis 
of  the  first^named  plug  or  cone  spindle  to  diminish  the  quantity 
of  steam  when  it  is  desired  to  liffc  the  supply  of  water." 
[Printed,  6d.   Drawing.] 

A.D.  1866,  August  1.— N«  1986. 

NEWTON,  William  Edward.— (-4  communication  from  Clark 
fisher.) — ^The  object  of  this  invention  is  to  promote  and  efPect  the 
rapid  and  economical  combustion  of  fuel  in  steam  boiler  and  other 
furnaces.  It  consists  in  forcing,  by  means  of  a  fan  or  other  blow- 
ing apparatus,  currents  or  jets  of  air  into  the  smoke  pipe  or 
chimney  in  the  direction  of  the  course  of  the  draught,  at  a  point 
above  the  level  of  the  furnace  or  heating  chamber,  passing  therein 
through  a  pipe  at  a  velocity  greatly  in  excess  of  the  speed  of  the 
natural  draught,  which  is  thereby  accelerated,  and  such  an 
increased  quantity  of  air  is  drawn  into  the  fire-box,  as  to  insure 
the  combustion  of  the  fuel  and  smoke. 

By  thus  forcing  air  in  jets  into  the  chimney  of  a  furnace  the 
chimney  will  be  kept  at  a  comparatively  low  temperature  above 
a  certain  point,  and  hence  is  secured  safety  from  fire  where 
chimneys  or  smoke  pipes  pass  up  through  the  decks  of  vessels 
or  through  roofs  of  buildings.  It  is  not  only  found  by  forcing 
air  under  pressure  into  chimneys  above  the  furnaces  thereof  that 
*'  the  combustion  in  the  furnaces  is  more  complete,  but  it  is  also 
found  that  bituminous  or  other  soft  coal  can  be  burned  veiy 
successfully  and  economically  with  little  or  no  escape  of  smoke 
and  gas." 
[Printed,  8d.    Drawing.] 

A.D.  1866,  August  6.— N°  2024. 

JOHNSON,  John  Henry. — {A  communication  from  William 
Wright.) — ^This  invention  relates  to  steam  machinery  for  stamp- 
ing and  pulverizing  ores,  the  lower  ends  of  the  steam  piston  rods 
being  directly  attached  to  the  stamps,  on^  c;^\a\!^^x  ^scA  '^\^^xv  \a 
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each.  Instead  of  as  heretofore  disposing  the  stamps  in  a  row^  they 
are  placed  quadrangularly^  or  circumposed  round  a  centre,  and 
incloBed  hy  a  screen  or  wire-work,  through  which  the  finely 
crushed  material  passes  into  a  surrounding  trough.  The  stamps, 
by  means  of  inclined  shoots,  are  fed  through  an  aperture  in  the 
centre  of  the  group  from  hoppers  fixed  to  the  sole  plate,  whereon 
are  fixed  the  steam  cylinders,  which  with  their  valves,  as  the 
stamps  wear,  are  made  adjustable  in  relation  to  the  battery  by 
placing  adjusting  nuts  on  the  supporting  columns,  which  are  screw 
threaded.  The  slide  valves  may  be  of  the  piston  form  or  other- 
wise ;  they  are  operated  by  means  of  a  cone,  formed  on  the  upper 
end  of  each  of  the  piston  rods,  which  work  in  closed  hollow 
columns,  fitted  on  the  ends  of  the  cylinders.  A  sliding  wedge  on 
the  end  of  a  horizontal  rod,  enters  laterally  through  a  stuffing  box 
into  the  interior  of  each  column.  When  the  piston  rods  rise,  the 
cones,  by  pressing  against  the  wedge,  force  it  laterally  and  move 
the  valve  inwards,  so  as  to  admit  the  steam  above  the  piston,  the 
return  movement  of  the  valve  being  effected  by  the  pressure  of 
the  steam.  This  movement  of  the  valves  is  obtained  by  connecting 
their  spindles,  which  are  horizontal,  to  the  lower  end  of  a  vibra- 
ting lever,  the  upper  end  of  which  is  connected  to  the  rod  which 
carries  the  sliding  wedge.  The  valve  gear  of  each  cylinder  is 
independent  of  that  of  the  others,  so  that  the  stamps  are  worked 
separately  by  their  own  engine.  This  mode  of  working  slide 
valves  may  be  applied  to  direct  action  power  hanuners. 
("Printed,  1*.   Drawing.] 

A.D.  1866,  August  8.— N«  2044. 

ROBINSON,  John,  and  SMITH,  John,— (Provisional  protec- 
tion only.) — ^This  invention,  relating  to  the  direct  application  of 
the  motive  power  of  steam  or  compressed  air  to  saw  frames,  con- 
sists in  the  method  employed  for  giving  motion  to  the  slide  valves 
of  the  steam  or  air  cylinders.  The  inventors  state — "  For  this 
**  purpose  we  employ  a  bar  sliding  with  the  reciprocating  saw 
"  frame,  and  carrying  inclined  pieces  to  act  as  tappets  ;  these 
"  inclines  or  tappets  as  they  move  upward  and  downward  act 
*^  upon  rollers,  which  by  causing  a  shaft;  or  lever  to  oscillate  or 
vibrate  impart  the  necessary  sHding  motion  to  the  valve.  The 
inclines  or  tappets  or  the  rollers  we  make  adjustable  for  regula- 
tlng"  the  motion  of  the  valve.  TVie  BtQ^m  crt  9sx  c;^VLTLd<sc  may  be 
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"  placed  above  or  below  tiie  saw  frame,  and  we  proride  the  said 
*'  cylioder  with  a  separate  steam  or  air  pipe,  by  which  1^  piston 
may  be  adjusted  for  starting.  This  arrangement  may  be  modi- 
fied by  connecting  the  oscillating  or  vibrating  shaft  to  a  slotted 
'*  link  attached  to  the  saw  firame,  the  said  slot  being  provided 
*'  wiih.  the  neceasaiy  inclines  for  acting  upon  the  shaft  at  the 
"  proper  intervals  for  giving  motion  to  the  valve." 
[Printed,  4(1.   ITo  Drawings.^ 

A.D.  1866,  Augxiat  9.— N»  2048. 

HARKES^  Gbobge  Bbll. — ^This  invention  relates  to  rotary 
steam  engines.    Concentrically  within  an  outer  fixed  steam  cylin- 
der, tiiere  is  a  cylinder  of  such  smaller  dimensions  that  an  annular 
space  is  formed  between  them.    The  small  cylinder  is  fixed  upon 
and  gives  motion  to  a  shaft  which  rests  in  suitable  bearings  out- 
side.   A  projecting  piston  is  longitudinally  attached  to  the  peri- 
phery of  the  inner  cylinder,  dividing  and  extending  along  the 
annular  space,  and  packed  at  each  end  to  revolve  in  steam-tight 
fiic^nal  contact  with  the  ends  of  the  outer  cylinder,  and  longi- 
tudinally akmg^  its  edge  which  slides  round  in  contact  with  the 
inner  snri^bce  of  the  latter  cylinder,  at  the  upper  part  of  which  are 
the  steaan  admission  and  exhaust  ports.    ''  A  portion  of  the  upper 
part  of  the  steam  cylinder  is  removed  for  the  admission  of  a 
block,  the  lower  surfooe  of  which  is  of  the  form  of  the  segment 
of  a  circle,  a  casing  or  shell  being  provided  for  the  said  block 
'^  to  work  in.    A  shaft  is  attached  eccentrically  by  one  end  thereof 
^  to  the  exterior  of  the  piston  cylinder,  the  other  end  of  such 
shaft  being  attached  to  the  segmental  block.     By  the  revolution 
of  the  piston  cylinder  the  segmental  block  is  caused  to  oscillate 
timmgh  the  steam  space  of  the  steam  cylinder,  the  lowest  part 
'^  of  the  surfEuse  thereof  working  against  the  surface  of  the  piston 
cylinder  between  the  ports,  and  thereby  acting  as  an  effectual 
stop  between  the  steam  and  exhaust  ports.    Upon  the  steam 
being  admitted  into  the  steam  space  of  the  cylinder  it  impinges 
upon  the  piston,  causing  it  to  revolve  imtil  it  has  passed  the 
exhaust  port,  when  the  steam   escapes;    the   piston  moves 
through  the  small  space  between  the  exhaust  port  and  the 
steam  port  by  means  of  the  momentum  it  has  acquired,  aided 
when  necessary  by  the  action  of  a  fly  wheel,  and  having  passed 
the  steam  port  the  steam  is  again  admitted,  the  steam  s^Sice 
between  the  steam  port  and  the  exYiovi^fc  ^at\i\s€ai^  ^to^^^>s^ 
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'^  the  before-mentioned  block,  and  thus  a  continued  rotary  motion 
"  is  obtained." 

PPrinted,  Sd.    Drawing.] 

A.D.  1866,  August  11.— N°  2064.     (*  *) 

KEIRBY,  John  Edwin. — "  Improvements  in  packing  for  steam, 
"  water,  air  and  gas-tight  joints." 

My  said  invention  relates  to  that  description  of  packing 
usually  termed  rope  packing,  and  which  is  made  by  covering 
wire  with  hemp  or  other  fibrous  material  saturated  with  red 
"  lead,  and  my  said  invention  consists  in  combining  india-rubber 
''  or  other  flexible  substance  with  the  said  wire  and  fibrous 
"  material.  I  propose  in  carrying  out  my  invention  to  braid  or 
**  wind  strips  of  india-rubber  upon  the  wire,  and  then  to  apply 
"  the  hemp  or  other  such  material  and  red  lead." 
DPrinted,  8d.    Drawing.] 

A.D.  1866,  August  14.— N°  2082. 

NEWTON,  Alfred  Vincent. — {A  communication  from  James 
Bowden,  Horace  Theall,  and  William  Henry  Cohanks,) — (Provi- 
sional  protection  only.) — ^This  invention  relates  to  an  easy  mode 
of  fixing  boiler  tubes  in  their  tube  sheets,  which  is  effected  in 
such  a  manner  that  when  required  they  may  be  easily  removed. 
"  To  this  end  two  split  taper  ferrules  are  employed  for  fixing  the 
''  tubes  in  the  tube  sheet ;  one  of  these  taper  ferrules  slips  on  the 
''  tube  to  be  fastened,  and  is  provided  with  a  screw  thread  at  its 
'^  outer  end  and  a  nut,  while  the  other  fills  up  the  space  between 
the  edge  of  the  hole  in  the  tube  sheet  and  the  outer  surface  of 
the  first  ferrule  in  such  a  manner  that  by  tightening  the  nut 
after  the  tube  and  the  ferrules  have  been  adjusted  the  inner 
"  ferrule  is  drawn  up  tight  against  the  tube  and  the  outer  ferrule 
against  the  edge  of  the  hole,  and  the  tube  is  firmly  secured  in 
its  place.  By  simply  unscrewing  the  nut  the  tube  can  be 
readily  released  and  removed  from  the  tube  sheet  without 
sustaining  any  injury;  the  several  joints  are  made  tight  by 
"  putty  or  packing." 

[Printed,  4e^.    No  Drawings.] 

A.D.  1866,  August  15.— N^  2088.    (*  *) 

WORTH,   Robert  James.  —  {Provisional  protection  only,)^^ 
Certain  improvements  in  direct  ac^ivn^  a\.eaicL^\rccLi^a," 
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I  place  the  pump  or  water  cylinder  in  a  straight  line  with 
the  steam  cylinder,  and  a  little  distance  apart.  The  pistons  for 
the  steam  and  water  cylinders  are  fastened  to  the  same  rod 
.  .  .  Cast  with  or  otherwise  fastened  to  the  steam  cylinder 
*'  is  a  circular  valve  chest  in  which  works  a  piston  valve  .  .  . 
"  Cast  with  or  otherwise  fastened  to  the  pump  is  another  circular 
valve  chest  in  which  works  a  piston  valve  similar  to  the  one 
employed  in  the  steam  cylinder,  but  in  the  pump  the  ports  are 
"  broader  than  in  the  steam  cyUnder,  and  the  faces  of  the  valve 
"  are  shorter  than  the  ports  ...  By  preference  these  valves 
'^  chests  are  in  the  same  straight  line,  and  both  the  valves  fas- 
*'  tened  to  the  same  rod,  which  is  moved  backwards  and  forwards 
"  by  machinery  connected  with  the  piston  rod  or  either  or  both 
"  of  the  pistons." 

CPTinted,4d.   No  Drawings.] 

A.D.  1866,  August  18.— N^  2127. 

VARLEY,  John. — This  invention,  relating  to  steam  engines, 
consists,  1st,  in  several  modifications  for  varying  the  traverse  of 
the  cut-off  or  expansion  valves,  which  is  effected  by  arrangements 
of  levers  with  movable  fulcrums,  in  connection  with  and  operated 
by  the  governor.  2nd.  Relates  to  an  arrangement  for  working 
the  exhaust  valve  from  the  cross  head  centre,  the  exhaust  passage 
being  open  from  the  commencement  of  the  stroke,  until  nearly 
its  termination.  3rd.  Consists  in  inclosing  the  body  and  ends  of 
the  steam  cyhnder  and  the  steam  valves,  within  a  steam  casing  or 
jacket,  in  order  to  equalize  expansion,  and  bring  the  valves  close 
to  their  work.  4th.  Relates  to  the  use  of  gridiron  valves,  which 
are  worked  on  their  side,  and  slide  longitudinally  over  the 
thoroughfares,  thereby  lessening  the  steam  chambers ;  also  in 
operating  such  valves  by  either  a  double  or  single  cam,  giving 
the  valves  two  motions  each  way,  respectively  for  applying  the 
steam,  and  cutting  it  off,  whereby  the  full  area  of  the  port  is 
obtained;  the  speed  of  the  cam  shaft,  by  means  of  a  pair  of 
excentric  wheels,  being  regulated  as  required ;  and  the  5th  part 
of  the  invention  relates  to  casting  or  disposing  the  hot  well,  in 
which  one  or  more  thoroughfEures  are  cast,  on  the  top  of  the 
air-pump.  The  delivery  valves  are  placed  in  the  throughfares, 
which  can  be  made  to  constitute  steam  cushions  by  placing  these 
valves  on  the  air-pump  cover.    An  arm  forged  on  th&  cxA.\ii!2L^\s2L 
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far  actuating  the  air-pump,  is  applied  as  a  simple  arrangement  to 
horizontal  engines. 

[Printed,  2f.  8c{.   Drawings.] 

A.D.  1866,  August  23.— N«  2161. 

COFFEY,  John  Ambrose. — This  invention,  relating  to  self- 
acting  steam  and  liquid  safety  gauges,  is  supplementaiy  to  a 
prior  invention  for  similar  gauges,  for  which  Letters  Patent, 
dated  Octoher  1st,  1852,  No.  71,  were  granted  to  this  inventor. 
The  gauges  formerly  described,  consisted  of  a  glass  tube  connected 
with  certain  arrangements  of  cocks  or  taps,  which  tube  when 
subjected  to  excessive  pressure  would  break,  and  the  balance  of 
pressure  on  the  valves  of  the  gauge  being  thereby  destroyed,  the 
cock  would  immediately  shut  off  the  steam  or  liquid.  The  present 
invention  provides  the  means  for  enabling  the  engineer,  when 
the  tube  breaks,  with  personal  safety  to  adjust  the  cocks  or  taps 
as  required  for  closing  the  passage  to  the  boiler,  and  thereby 
prevent  the  outflow  of  steam  or  liquid.  This  is  effected  by  the 
use  of  a  toothed  segment  having  on  its  back  a  collar  firmly  fitted 
to  the  plug  of  the  cock  or  tap.  This  toothed  segment  takes  into 
another  segment  fixed  upon  a  prolongation  of  the  spindle  of  a 
"  camb  "  or  excentric  valve,  which  is  now  used  instead  of  the 
spindle  valve  formerly  described. 
[Printed,  4d,   No  Drawings.] 

A.D.  1866,  August  24.— N°  2174. 

FELL,  John  Barraclouoh. — This  invention  is  applicable  to 
locomotive  engines  and  carriages.  It  is  more  particularly  adaptable 
to  railways  with  steep  inclines,  and  may  be  used  on  ordinary  gra- 
dients. It  is  supplementary  to  two  prior  Letters  Patent,  granted  to 
this  inventor  and  dated  respectively  26th  January  1863,  No.  227, 
and  16th  December  1863,  No.  3182,  which  prior  inventions  relate  to 
the  use,  on  railways,  of  a  central  rail,  intermediately  laid  between 
the  two  ordinary  rails,  and  to  the  engine  or  carriages,  in  which 
are  combined  one  or  more  pairs  of  vertical  shafts,  whereon,  fixed 
upon  their  lower  ends,  are  horizontal  or  '^gripping  wheds;,'' 
which  act  in  pairs,  by  pressure  or  otherwise,  against  the  sides  of 
the  central  rail.  Where  the  driving  wheels  and  gripping  wheels 
have  been  driven  by  the  same  pair  of  c^^nders,  it  has  been  fbond 
necessary  to  couple  the  axles  of  the  gripping  wheels.     For  this 
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purpose  tootiied  gearing  has  been  used,  but  found  to  be 
objectionable. 

The  1st  part  of  the  present  invention  dispenses  with  the  use 
of  toothed  wheels,  and  substitutes  friction  wheels,  or  other  wheels 
acting  with  teeth  and  Mction  combined ;  yarious  arrangements 
are  shown  and  described. 

The  2nd  part  dispenses  with  crank  pins  and  coupling  rods 
under  the  gripping  wheel  axles. 

The  3rd  part  relates  to  arranging  the  rocking  shafts,  which 
connect  the  gripping  and  carrying  wheels.  The  shafts  are  placed 
on  a  level  with  and  behind  the  cylinders,  wholly  or  partly  under 
the  boiler,  the  arms  descending  from  the  rocking  shafts  being 
connected  to  the  slide  blocks  of  the  piston  rods,  that  transmit 
motion  to  the  connecting  rods  which  drive  the  gripping  wheel 
axles. 

The  4th  part  consists  in  a  combined  arrangement  of  engine 
and  boiler,  whereby  the  carrying  axles  are  moved  backward,  so 
that  the  smoke  box  and  cylinders  snaU  so  far  overhang,  as  to  give 
space  to  attach  the  connecting  rods  of  the  piston  rods  to  the 
cranks  upon  the  firont  gripping  wheel  axles,  the  rocking  shafts 
being  disposed  behind  and  below  the  level  of  the  cylinders, 
so  that  the  arms  ascend  to  the  side  blocks  of  the  piston  rods. 

The  5th  part  relates  to  an  arrangement  of  guiding  wheels^ 
which  act  upon  the  central  rail. 

The  6th  consists  in  fixing  the  carrying  axles,  the  wheels  being 
free  to  turn  thereon. 

The  7th  consists  in  mounting  the  brakes,  intended  to  act 
directly  upon  the  centre  rail,  upon  framing  or  parts  suspended 
from  the  carrying  axles  or  boxes,  or  upon  the  framing  used  for 
the  guiding  wheels ;  and 

The  8th  relates  to  the  so  employing  brakes  to  act  upon  the 
guiding  wheds,  that  the  pressure  which  forces  a  brake  against 
its  wheel,  will  react  through  the  axle  of  the  other  wheel  to  force 
it  against  the  central  rail. 
[Printed,  1«.  6^2.   Drawings.^ 

A.D.  1866,  August  24.— N°  2178. 

BOOTH,  John. — ^This  invention  relates  to  metallic  packing  for 
pistons,  consisting  of  a  ring  of  metal,  equal  in  breadth  to  two 
ordinary  piston  rings.    This  ring  excepting  in  one  i^lacev  i&  cn^ 
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throuf^h  round  its  circumference  so  as  to  form  two  rings  of  equal 
breadth,  held  together  by  the  small  portion  of  metal  which  remains 
uncut.  Each  section  of  the  ring  is  then  slantingly  cross  cut 
through,  respectively  from  opposite  sides  of  the  uncut  part, 
thereby  giving  freedom  to  the  opposite  end  relatively  of  each 
ring.  The  sections  of  the  ring  thus  held  together  are  expanded, 
or  a  portion  removed  from  each  end  and  the  ring  compressed  so 
as  to  give  the  necessary  amount  of  reactive  power  in  the  cylinder, 
when  the  packing  is  placed  in  position  upon  the  piston  block. 
The  expansion  being  equal  on  all  sides  consequently  the  friction 
is  reduced,  and  as  the  ring  is  free  to  turn  on  the  block,  during 
the  to  and  forth  working  of  the  piston,  fluting,  which  is  often 
caused  by  ordinary  metallic  piston  packing,  is  prevented.  Springs 
may  be  fitted  to  the  respective  free  ends  of  the  rings  to  add  to 
their  power  of  expansion. 
[Printed,  6d.    Drawing.] 

A.D.  1866,  August  25.— N^  2184. 

GREEN,  Edward. — This  invention  relates  to  improvements  in 
gearing  or  apparatus  employed  for  driving  the  scraper  chains  of 
"  fuel  economizers,'*  used  for  the  purpose  of  cleaning  the  soot 
and  deposit  from  the  flues  and  tubes  of  boilers  and  heating 
apparatus,  the  chains  which  work  the  scrapers  being  ordinarily- 
passed  over  pulleys  formed  with  a  V  groove.     It  consists— 

1st.  In  the  employment  of  one  reversing  motion  to  serve  several 
scraper  chain  pulleys,  such  pulleys  being  driven  by  worm  wheels 
and  worms,  or  other  gearing. 

2nd.  Obtaining  a  reciprocating  motion  by  means  of  a  double 
sliding  clutch,  actuated  by  a  tumbler  lever,  and  acting  by  turns 
upon  two  bevel  pinions,  geared  into  the  opposite  sides  of  a  bevel 
spur  wheel,  which  is  fixed  upon  the  worm  shaft. 

drd.  Altering  the  length  of  traverse  by  means  of  a  screw  and 
concentric  slot. 

4th.  Fitting  the  worm  wheels  or  driving  gear  loose  upon  the 
shafts  of  the  V  pulleys,  and  employing  means  for  throwing 
any  one,  or  more  of  them,  out  of  action  when  required. 

5th.  While  the  driving  clutches  are  getting  into  gear,  stopping 
the  action  of  the  scraper  chains,  by  causing  the  driving  pins 
in  the  worm  wheels,  to  traverse  concentric  slots  formed  in  the 
V  pulleys. 

[Printed,  8d,   Drawing.] 


f( 
(( 
ft 
ts 

(S 

tt 

it 
ts 


THE  STEAM  ENGINE.  1141 

AJ).  1866,  August  25.— N°  2189. 

GAINSFORD,  William  Dunn. — (Provisional  protection  only.) 
— ^The  object  sought  by  this  invention,  which  relates  to  railways 
and  locomotive  engines,  is  to  effect  greater  adhesion  between  the 
driving  wheels  and  the  rails,  for  which  purpose  a  projecting  flange 
is  formed  on  both  sides  of  the  wheels,  inclined  in  such  manner 
as  to  impinge  upon  each  side  of  the  head  of  the  rails.  The 
novelty  of  the  invention  consists  in  adapting  this  principle  to 
curved  lines  of  rails,  in  laying  which,  the  head  of  the  rail  on  one 
side  of  the  curved  Une,  is  made  *'  narrower  than  the  head  of  the 
nul  on  the  other  side ;  so  that  whilst  the  double  flanged  wheel 
on  one  side  of  the  engine  is  biting  firmly  on  the  broader  rail 
the  narrower  rail  on  the  other  side  is  not  bitten  by  the  other 
wheel,  but  is  entering  freely  between  its  flanges  and  is  bearing 
on  the  face  of  the  tyre ;  the  driving  wheel  on  this  side  of  the 
engine  is  therefore  free  to  slip  on  the  rail,  and  no  undue  strain 
is  thrown  on  the  axle ;  or  in  some  cases  I  lay  the  railways  in 
the  ordinary  way  both  around  curves  and  elsewhere,  and  I  con- 
"  struct  the  locomotive  engines  for  use  thereon  with  double 
**  flanged  driving  wheels  so  arranged  that  the  driving  wheel  on 
"  one  side  is  able  to  turn  independently  of  the  one  on  the  otlfer 
"  side.  The  driving  wheels  on  the  two  sides  of  the  engine  may 
"  be  driven  independently  by  separate  steam  cylinders." 
CPrinted,  4d,    No  Drawings.] 

A.D.  1866,  August  25.— N°  2199. 

PORTER,  Charles  Talbot. — {Partly  a  communication  from 
John  Franklin  Allen,) — This  invention  relates  first,  to  the  construc- 
tion of  an  equilibrium  slide  valve,  and  second  to  the  means  for 
diminishing  loss  of  heat  by  conduction,  (which  heat  passes  from  the 
cylinders  of  steam  and  other  engines  to  the  foundation  on  which 
such  cylinders  stand],  by  interposing  between  the  surfaces,  strips, 
of  mill  board,  papier  machd,  or  other  suitable  non-heat-conduct- 
ing substance.  As  regards  the  slide  valves,  they  are  especially 
adapted  to  that  class  of  steam  engines  which  are  provided  with 
separate  valves  for  the  induction  and  exhaust.  The  object  sought 
to  be  attained,  is  the  direct  simultaneous  admission  of  steam  into 
one  port  through  four  passages,  the  valve  sliding  in  equilibrio* 
The  valve  is  in  the  form  of  an  oblong  ttwnft,  \!ev^  i"Wi^  \i€asL'^ 
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parallel  with  the  back ;  it  slides  firee  from  steam  pressure  between 
the  cylinder  port  surface  and  the  under  surface  of  a  bridge,  which 
rests  upon  shelyes  or  projections  on  the  port  face,  equal  ezpan^ 
sion  and  wearing  of  the  parts  being  provided  for.  "  On  the  fkcc 
of  the  bridge,  in  contact  with  the  valve,  a  recess  is  formed  of 
the  same  length  and  width  as  and  arranged  opposite  to  tiie 
steam  port ;  the  width  of  the  valve  and  the  opening  tiierein 
are  so  proportioned  to  the  width  of  the  port  and  the  recess  in 
**  the  bridge  that  when  the  end  of  the  valve  is  brought  to  the 
^'  lower  edge  of  the  port  the  admission  of  steam  to  the  said  port 
"  is  completely  cut  off,  but  when  the  valve  is  moved  towards  the 
opposite  edge  of  the  port  four  apertures  are  formed  simul- 
taneously for  the  entrance  of  the  steam,  one  on  each  of  the 
lower  edges  of  the  valve,  two  being  on  one  face  and  two  on  the 
'*  other  face  thereof.  The  effective  area  of  the  port  for  the 
"  admission  of  steam  is  increased  till  the  side  of  the  valve  is  in 
''  the  middle  thereof,  at  which  point  all  the  four  apertures  are 
**  open  to  an  equal  extent." 
ITiinted,  Ig.  2d.    Drawings.] 

,  A.D.  1866,  August  27.— N°  2207. 

FARMER,  James. — {Provisional  protection  only.)  —  This  in- 
vention relates  to  a  mode  of  operating  expansion  cut-off 
valves  for  regulating  the  flow  of  steam  into  steam-engine 
cylinders.  It  is  an  adaptation  of  "  L.  B.  Pitchers  "  hydraulic 
apparatus,  patented  October  2,  1851,  No.  13,759,  the  regu- 
lating rod  of  which,  through  the  aid  of  rods  and  levers,  acts 
upon  the  throttle  valve.  According  to  the  present  invention^  the 
regulating  rod  is  made  to  act  upon  the  expansion  valves  of  steam 
engines,  by  means  of  another  rod  which  is  kept  working  to  and 
fro  by  the  engine,  carrying  a  piece  in  which  a  slot  is  formed, 
which  piece  is  capable  of  vibrating  on  a  centre.  Within  the  slot 
is  a  stud  projecting  Arom  another  rod,  which  is  connected  to  tiie 
expansion  valve,  and  also  to  the  regulating  rod  of  the  hydraulic 
governor.  The  action  of  the  regulator  in  relation  to  the  speed, 
moves  the  stud  up  and  down  the  slot,  and  so  alters  the  action  of 
the  valve  as  to  produce  variable  expansion.  A  modification  con- 
sists in  the  use  of  a  cam,  so  formed  in  two  parts,  that  one  part 
can  revolve  round  the  other  on  a  common  axis.  Each  part  is 
provided  with    a    projection,  ^Ynidii  «ci^  Te»^g«c^€ii:f  ^oj^oa  a 
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roller  carried  hj  a  lever,  one  to  close  the  valve  and  the  other  to 
open  it  in  connection  with  the  action  of  the  regulating  rod  of  the 
hydraulic  governor. 

CFrii^Bd«4L   KoBrawinek] 

A.D.  1866,  August  30.— N«  2239. 

DAGLISH^  Robert. — ^This  invention,  relating  to  steam  hoileis 
or  generators^  applies  more  particularly  to  those  boilers  which 
contain  a  combustion  chamber,  wherein,  according  to  this  inven- 
tion, is  to  be  fitted  a  group  or  number  of  vertical  tubes,  com- 
mimicaling  at  their  lower  ends  with  the  water  space  beneath  the 
combustion  chamber,  and  at  their  upper  ends  with  the  water 
space  above  it,  so  that  within  the  tubes,  when  the  boiler  is  at 
work,  there  is  a  constant  upward  flow  of  the  water.  It  is  pre- 
ferred "  that  the  combustion  chamber  be  situate  at  the  rear  end 

of  a  cylindrical  flue  containing  the  furnace  grate,  and  that  the 

products  of  combustion  pass  along  a  series  of  return  tubes  dis- 
''  posed  above  the  main  cylindrical  flue  and  communicating  with 
'^  a  smoke  box  at  the  front  of  the  boiler  above  the  fire  door. 
'^  The  advantages  obtained  by  the  use  of  water  tubes  in  the  com- 
'^  bustion  chamber  are  increased  heating  surfoce  and  better  circa- 
'^  lation  of  the  water,  whilst  as  these  tubes  act  as  stays  the 
''  combustion  chamber  is  considerably  strengthened ;  provision  is 

made  for  removing  the  vertical  tubes,  and  thus  enabling  any 

repairs  to  be  done  to  the  horizontal  tubes. 
CPrmted,8d.    Drawing.] 

A.D.  1866,  August  31.— N^  2248.    (*  *) 

SCOTT,  Henry  George,  and  HALLOWELL,  Nathan.— 
(Provisional  protection  only,) — "  Improvements  in  valves  for 
"  pumps,  said  improvements  being  also  applicable  to  steam 
"  valves.'* 

•*  Our  invention  consists  in  forming  the  bucket-clack  or  valve 
**  of  a  spiral  spring  which  may  be  composed  of  steel,  iron,  or 
**  other  suitable  material ....  The  spring  may  be  compressed 
**  and  the  valve  closed  by  shoulders  on  the  valve  spindle  or  by 
"  other  means.** 

[Printed,  4e2.  No  Prawings.] 

A.D.  1866,  September  4.— N«  2270. 
WHITE,  George. — {A  comrrmnication  from  Emile  SelUer  a«d 
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engine,  which  comprises  a  fixed  horizontal  cylinder  mounted 
upon  a  suitable  frame,  which  is  secured  to  the  foundation. 
The  ends  of  the  cylinder  are  closed  by  covers,  provided  with 
stuffing  boxes  for  receiving  the  main  shaft  which  is  concentrically 
passed  through  the  cylinder,  and  carries  on  its  extreme  ends 
respectively,  a  fly  wheel,  and  a  pair  of  driving  strap-pullies. 
Superposed  mid-length  upon  the  cylinder,  is  a  steam  chamber 
containing  a  slide  valve,  which  by  means  of  a  handle  outside,  is 
made  to  uncover  either  one  of  two  ports,  which  admit  steam 
through  external  pipes,  respectively  leading  from  the  steam  box 
into  opposite  sides  of  the  cylinder  about  level  with  its  axis. 
Inside  the  cylinder  the  shaft;  is  furnished  with  eight  radiating 
blades,  the  superficial  size  of  which  is  regulated  to  clear  the 
internal  circumferential  surface  of  the  cylinder,  and  move  round 
without  friction  between  the  end  covers.  The  blades  radiate  in 
straight  lines,  and  the  steam  is  admitted  at  a  suitable  angle  by 
the  steam  pipes  for  striking  upon  them  at  right  angles  to  their 
surfiEkce,  on  one  side  or  the  other,  from  either  the  one  or  the  other 
pipe,  according  to  the  desired  direction  of  motion.  The  impulsive 
force  of  the  steam  against  the  blades  as  they  revolve  with  the 
axis  and  in  succession  come  round,  keeps  up  the  rotaiy  motion, 
which  is  transmitted  from  the  main  axis  by  means  of  the  strap 
pulleys. 

[Printed,  8d.   Drawing.] 

A.D.  1866,  September  6.— N°  2288. 

CUTHBERT,  William.  — This  mvention  relates  to  steam 
whistles,  and  '*  consists  in  carrying  through  the  crown  of  the  bell 
and  through  the  tongue  a  rod,  the  lower  end  of  which  carries 
a  valve  which  is  kept  raised  either  by  a  spring  or  by  the  pressure 
"  of  the  steam ;  the  upper  end  of  the  rod  extends  a  short  distance 
"  above  the  crown  of  the  bell,  and  a  lever  which  is  hinged  to  a 
projection  attached  to  the  nut  on  the  crown  or  otherwise  bears 
upon  the  top  of  the  rod.  When  it  is  required  to  sound  the 
whistle  this  lever  is  pressed  down  by  hand  or  otherwise,  so  as 
"  to  force  down  the  rod  and  thereby  open  the  valve ;  the  steam 
"  is  thus  allowed  to  escape  through  the  ordinary  apertures  and 
"  sound  the  whistle." 

A  double-toned  whistle  is  constructed  as  follows : — Employed 
between  the  tongue  and  the  bell  is  a  cylinder,  equal  in  diameter 
Hn'^h  the  mauih  of  the  bell,  and  connec^e^to  ^^  c«c^3Ri2L  evi^'^s^ 
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of  the  bell  and  tongue  by  a  bridge  or  arms.  By  means  of  a 
spring,  the  bell  is  maintained  about  a  quarter  of  an  inch  more  or 
less  above  the  cylinder.  When  a  shrill  whistle  is  required^  the 
valve  rod  is  pressed  down  by  the  lever,  but  when  a  fog  or  guard 
signal  is  required  a  second  lever  presses  down  the  valve  rod  and 
also  forces  the  bell  down  upon  the  cylinder,  so  as  to  close  the 
space  between  them.  The  whistle  will  then  emit  a  dull  sound. 
This  whistle  may  be  sounded  by  the  engine  driver  at  his  place 
on  the  foot  plate,  by  hand,  or  from  a  distance  by  means  of  a 
communicating  wire. 
[Printed,  84.  Drawing.] 

A.D.  1866,  September  7.— -N*  2296. 
ABEL,  Charles  Denton. —  {A  communication  from  William 
Bowman  Robinson  and  Zoheth  Sherman  Durfee,) — This  invention 
relates  to  relieving  the  slide  valves  of  steam  engines  of  back 
pressure,  by  the  use  of  packing  rings,  which  effect 'more  perfect 
steam-tight  contact  between  the  valve  and  under-side  of  the 
valve  box,  and  allow  the  valve  to  rise  in  case  circimistances  require 
it.  Several  modifications  are  described.  The  first  consists  in 
forming  an  annular  projection  upon  the  back  of  the  valve,  suffi- 
ciently bigh  to  reach  nearly  to  tbe  inner  face  of  the  valve  box 
cover.  An  annular  groove  or  rebate  is  sunk  into  the  edge  of  this 
projection  to  receive  two  packing  rings,  which  are  so  formed,  that 
when  pressed  upwards  from  underneath  by  springs  and  by  the 
steam  (which  is  admitted  through  holes  pierced  from  tbe  outside 
leading  into  the  annular  groove  underneath  them)  the  rings, 
which  are  cross  cut  at  one  or  more  points,  or  formed  into  segments, 
contract  round  the  inner  surface  of  the  groove,  and  are  simulta- 
neously so  pressed  against  the  valve  cover,  as  to  render  the  con- 
tact steam-tight,  the  area  of  the  face  of  the  valve  being  some- 
what larger  than  the  area  enclosed  by  the  packing  rings  at  the 
back,  where  there  is  an  opening  to  the  atmosphere  through  the 
valve  box  cover. 

[Printed,  Is.  4d,   Drawings.] 

A.D.  1866,  September  7.--N°  2302. 
KITCHEN,  Johnson,  KITCHEN,  William,  and  SAMUELS, 
Samuel. — (Provisional  protection  only,) — ^This  invention  relates 
to  a  syBtem  of  railway  brakes  which  are  actu'dA^^  ^3!^  \)Gk&  ^^ss&^ 
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action  of  steam>  and  are  solely  under  the  control  and  management 
of  the  engineer.  A  steam  cylinder  conveniently  placed  on  iJie 
*'  tender  '^  is  employed,  the  piston  rod  by  means  of  connecting 
bars  or  rods  being  in  direct  communication  with  the  carriage 
brakes.  '^  Each  carriage  is  provided  with  a  bar  or  rod  that  ex- 
'^  tends  the  whole  length  of  the  carriage ;  the  extremities  of 
'*  these  rods  are  provided  with  *  buffers '  that  are  capable  of  h&nf^ 
"  adjusted  in  such  a  manner  that  the  rods  to  which  they  sure  can- 
'^  nected  can  by  means  of  springs  or  screws  be  extended  or  con- 
"  structed  so  as  to  cause  the  bars  of  each  carriage  when  the  train 
"  is  *  coupled  up  *  to  be  in  close  contact  with  each  other,  foorming 
"  thereby  one  continuous  connection  or  imbroken  line  from  end 
"  to  end  of  the  train.  These  bars  are  supported  in  bearings 
'^  secured  to  the  body  of  the  carriage,  and  are  provided  with  a 
**  lever  in  connection  with  a  cross  bar  connected  by  rods  with  the 


'  break  blocks.'  Thus  when  it  is  desired  to  apply  the  '  break ' 
the  engineer  turns  steam  into  the  break  cylinder,  which  either 
gradually  or  suddenly  applies  the  break  to  the  wheels  through- 
out the  whole  train.  The  lever  by  which  steam  is  turned  on 
into  the  *  break  cylinders '  is  arranged  so  that  it  can  be  con- 
nected or  disconnected  with  the  ordinary  handle  for  turning  on 
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'^  steam  into  the  locomotive  cylinder,  which  is  thus  arranged  to 
'^  enable  the  engineer  in  case  of  emergency  to  turn  the  steam  on 
"  into  the  break  cylinder  with  the  same  action  that  shuts  the 
"  steam  off  from  the  cylinder  of  the  locomotive." 
[Friiited.  4(2.   NoDrawkiRS.] 

A.D.  1866,  September  10.— N°  2317. 

FRANKLAND,  William. — {Provisional  protection  only.) — This 
invention,  relating  to  apparatus  for  lubricating  those  internal  fric- 
tional  parts  of  steam  engines  to  which  steam  has  access,  consists 
"  of  a  ram  or  force  pump  which  forces  tallow  into  the  steam 
"  pipe  or  steam  chest  at  each  stroke  of  the  engine,  the  quantity 
"  of  tallow  forced  into  the  steam  being  increased,  or  diminished, 
or  totally  shut  off  at  the  option  of  the  engineer  by  means  of  a 
steam-tight  tap  which  regulates  the  supply  of  tallow,  and  an 
overflow  valve  which  disposes  of  that  portion  of  the  tallow 
^'  which  has  been  received  into  the  ram  chamber,  but  not  forced 
into  the  steam.  At  each  stroke  of  the  engine  the  ram  reoeives 
a  uniform  supply  of  taHow  l^ov^^  «i  c^sa"^  ot  N«lve  from  a 
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tallow  dfltem  in  wliich  the  non  chaznber  is  placed.  Part  of  this 
*'  tallow  is  forced  into  the  steam  in  proportion  as  the  steam-tight 
*'  tap  placed  between  the  ram  chamber  and  the  steam  pipe  or 
'^  steam  chest  is  more  or  less  open,  and  the  remainder  is  forced 
back  again  into  the  tallow  cistern  through  the  overflow  vahre, 
the  pressure  on  which  per  square  inch  greatly  exceeds  that  of 
the  steam  in  the  boiler/'  The  return  of  the  surplus  tallow^  by 
mechanical  means^  from  the  ram  chamber  to  the  tallow  cistern, 
constitutes  tiie  inveniion. 
[Printed,  4d.   No  Drawings.] 

A.D.  1866,  September  10.— -N"  2320.    (*  *) 

BENNETT,  Robert. — {Provisional  protection  only,)  —  "  New 
'^  or  improved  modes  of  obtaining  and  transmitting  motive- 
"  power  and  in  the  machinery  or  apparatus  employed  therefor." 
"  The  essential  feature  of  this  my  invention  consists  in  alter- 
nately increasing  and  diminishing  the  area  of  the  piston  and 
cylinder  or  pistons  and  cylinders,  or  acting  surfaces  at  the  ends 
'"  of  their  strokes  (or  at  the  time  the  crank  is  turning  the  other  two 
"  dead  *  centres  in  a  line  with  the  axis  of  the  moving  piston  or 
cylinder),  so  as  to  act  upon  and  move  the  actuating  surfEkce,  for 
tiie  time  being,  with  a  proportionately  greater  force  in  the  direc- 
"  tion  of  motion  than  in  the  reverse  direction  equal  to  the  said 
"  difference  made  or  caused  in  the  area  of  the  actuating  surfaces, 
and  the  pressure  of  steam  acting  thereon  above  that  of  the 
atmosphere,  and  by  this  means  keeps  the  direct  pressure  of  the 
steam  or  other  fluid  power  employed  constantly  acting  within 
the  cylinder  or  cylinders,  as  the  case  may  be,  without  any 
great  or  essential  escape  of  the  acting  fluid  or  heat  there- 
from.*' Although  this  engine  is  described  in  the  form  necessary 
for  use  where  steam  is  employed  as  the  motor,  yet  the  invention 
also  includes  the  employment  of  water  or  other  fluid. 
[Printed,  4ef.   No  Drawings.! 


A.D.  1866,  September  11.— N°  2332. 

BAXiDWIN,"  Thomas. — This  invention  relates  to  safety  valves, 
and  to  the  construction  of  steam  boilers.  As  regards  the  former, 
the  object  is  to  construct  small  valves  to  deliver  as  much  steam  as 
Jai^e  rahres  of  the  ordinary  constructioii.    ^^  ^N^Sa  «^^^»5k., 
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and  may  either  be  weighted  inside  the  boiler^  by  suspendinur  a 
weight  direct  from  the  valve,  or  an  ordinary  lever  and  weight  may 
be  employed  to  press  externally  upon  the  valve.  The  peculiarity 
consists  in  the  concave  annular  seating  which  is  formed  to  the 
zone  of  a  larger  sphere  than  the  valve,  so  that  the  valve  when 
closed  merely  rests  on  the  inner  edge  of  the  central  passage, 
leaving  space  between,  which  divergently  increases  towards  the 
outer  edge  of  the  seating,  but  which  when  the- valve  is  partly 
open  becomes  equal  all  round,  and  decreases  when  the  valve  is 
fully  open,  so  that  the  steam  then  acts  from  the  inside  as  a  wedge. 
As  regards  boilers,  the  invention  consists  in  uniting  the  plates  by 
single  and  double  rivetted  joints ;  the  object  being  an  increase 
of  strength  over  boilers  constructed  in  the  ordinary  manner 
with  plates  of  the  same  thickness ;  all  the  longitudinal  joints 
being  united  by  a  double  row  of  rivets,  and  the  circumferential 
joints  by  a  single  row. 
pEVinted,  8d.    Drawing.] 

A.D.  1866,  September  ll.—N"  2334. 

PAGET,  Frederick  Arthur. — (Provisional protection  only,) — 
This  invention  relates  to  the  construction  of  screw  bolts  and 
rivets  for  connecting  those  parts  of  machinery  and  other  struc- 
tures which  are  liable  to  impulsive  forces ;  ordinary  bolts,  whilst 
resisting  such  forces,  being  subject  to  fracture  at  the  screwed  end, 
which  in  consequence  of  the  thread  being  cut  out  of  the  solid 
metal  is  the  weakest  part.  This  danger  (as  stated  by  the  inventor) 
is  obviated  "  by  causing  the  impulsive  force  to  act  through  a  cer- 
"  tain  distance,  which  I  efPect  by  so  proportioning  the  connecting 
part  or  parts,  and  (or)  by  so  adapting  certain  contrivances 
described  in  the  Letters  Patent  granted  to  me  on  the  29th  May, 
''  A.D.  1865,  that  such  connecting  part  or  parts  can  stretch  and 
(or)  yield  in  the  direction  of  the  impulsive  strain  or  strains; 
by  this  greater  extension,  according  to  known  principles,  less 
substance  is  required  in  the  given  connecting  part  to  resist 
''  distortion  and  rupture." 

In  order  to  equalize  the  longitudinal  strength  of  the  bolt 

through  its  whole  length,  the  shank  (by  preference  of  steel)  is 

made  hollow,  and  the  head  and  threaded  part  solid  of  the  same 

metal.    These  bolts  are  used  with  one  or  more  steel  cup-washers, 

described  in   the  aforesaid  Bpeci&ca.\ioii,  ^\i\(^  \i%a^^^  "  not 
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merely  lock  the  nut  of  the  bolt  on  which  thej  are  placed  and 
equalize  the  strain  on  the  threads,  but  also  completely  protect 
the  connecting  parts  of  machinery  and  structures  liable  to 
impulsive  forces."  The  invention  may  be  advantageously 
employed  in  connecting  those  parts  of  steam  hammers  which  have 
to  resist  the  impulsive  force  brought  into  action  at  each  blow, 
and  (as  a  further  example)  may  be  appUed  to  the  coupling  bolts  of 
steam  engine  connecting  rods,  which  have  to  resist  during  the 
inward  stroke,  the  whole  effective  power  of  the  engine. 
[Printed,  4(2.    No  Drawings.] 

A.D.  1866,  September  11. —N"  2339.    (*  *) 

BOUSFIELD,  George  Tomlinson. — {A  communication  from 
Jean  Baptists  Thierry,  junior.) — {Provisional  protection  only,) — 
"  Improvements  in  apparatus  applicable  to  marine  steam 
''  boilers." 

Jets  of  superheated  steam  are  blown  on  the  fire  through  nozzles 
supplied  with  steam  from  a  box  of  malleable  cast-iron  fitted  over 
the  fire-door  of  the  furnace.  The  steam  is  first  superheated  in  an 
apparatus  placed  in  the  up-take,  and  is  then  further  heated  by 
conveying  it  through  pipes  in  the  furnace  into  the  blowing 
apparatus,  which  is  itself  heated  in  situ  over  the  fire  door. 
[Printed,  8c?.    Drawing.] 

A.D.  1866,  September  14.— N°  2366. 

OLDHAM,  Alexander. — {Provisional  protection  only.) — This 
invention,  relating  to  the  metallic  packing  of  pistons,  consists  in 
the  external  and  internal  formation  respectively  of  the  inner  and 
outer  packing  rings.  The  ordinary  spiral  expanding  ring  is 
employed,  the  periphery  of  which  is  bevelled  "  from  the  centre  of 
"  depth  inwards  towards  the  top  and  bottom,  and  afterwards,"  is 
removed  or  turned  out,  "  a  right  angular  recess  round  the  top 
and  bottom  of  the  ring.  The  inner  surface  of  the  packing 
ring  (which  is  a  double  ring  cut  across  diagonally)  is  formed 
exactly  in  the  reverse  of  this  configuration,  so  as  to  correspond 
when  fitted  into  each  other  with  the  periphery  of  the  expanding 
spiral  ring,  the  requisite  compression  of  the  whole  being  effected 
"  by  the  piston  cover,  which  is  either  screwed  down  by  screws,  or 
may  be  screwed  round  the  piston  rod,  on  which  a  thread  is 
formed  for  the  purpose."    The  **  stop  pieces  "  ms\]aM^  ^xe^cpj^^ 
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with  segmental  packing  rings  are  dispensed  with^  and  the  d^th 
of  the  piston  increased. 
[Printed,  4cl.    No  Drawings.3 

A.D.  1866,  September  15.— N°  2377. 

VON  RATHEN,  Anthony  Bebnhabd,  Baron. — ^Thisinv^ition 
relates  to  an  apparatus  wherein  steam,  compressed  air,  or  other 
motive  agent,  is  to  be  employed  for  producing  rotary  motion.  It 
consists  of  a  fixed  cylindrical  chamber,  provided  at  top  iK^th 
passages  for  the  admission  of  the  steam  or  motive  agent,  and  its 
emission  when  the  movement  of  the  apparatus  is  required  to 
cease.  Mounted  upon  a  central  axis  within  the  cylinder,  is  what 
is  denominated  the  "  power  wheel."  This  wheel  does  not  fill  the 
internal  space,  an  annular  cavity  being  formed  around  it,  and  it 
is  free  to  revolve  without  contact  with  the  ends  of  the  cylinder. 
No  piston,  valves,  or  slides  are  employed.  On  the  opposite  sides 
of  the  power  wheel,  bounded  by  a  diametral  line  drawn  through 
its  centre,  portions  of  the  wheel  are  removed,  forming  cavities,  the 
bottoms  of  which,  when  furnished,  are  at  right  angles  with  the 
diametral  line.  The  furniture  consists  of  a  triangular  piece  in 
each  cavity,  which  rest  respectively  upon  right  angular  blocks 
near  the  axis,  and  each  supports  a  box  piece,  which  forms  the 
bottom  of  that  portion  of  each  cavity  which  is  left  permanently- 
open  on  the  opposite  sides  of  the  wheel.  Tlie  narrow  space 
between  the  sides  of  the  cavity  and  the  metal  furniture  is  made 
air-tight,  and  it  is  said,  the  fluid  pressure  upon  one  box  piece,  is 
balanced  by  the  fluid  pressure  upon  the  other.  When  the  motive 
fluid  is  admitted  it  fills  the  space  which  surrounds  the  power 
wheel,  and  by  its  constant  pressure  upon  the  diametral  surface  of 
each  cavity,  it  is  stated,  the  wheel  is  caused  to  rotate,  and  will 
continue  to  do  so  until  the  emission  passage  is  opened  and  the 
fluid  discharged.  There  is  to  be  no  exhaust  whilst  working.  The 
axle  bearings  are  suitably  packed,  and  modifications  of  the  con- 
structive details  are  described  ;  also  prior  Letters  Patent  granted 
to  this  inventor,  bearing  date  March  23,  1865,  No,  818,  are 
referred  to. 

[Printed,  Ss,  lOd,   Drawings.] 

A.D.  1866,  September  15.— N°  2378. 

TWIBILL,  Joseph. — ^This  invention  relates  to  apparatus  which 

may  be  applied  to  steam  genexttbois,  boiksa  and  water  heaters 
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in  general  use,  and  also  to  the  boilers  described  by  this  inventor 
in  the  Specificification  of  former  letters  patent,  dated  January  27, 
1865,  No.  243.    The  present  invention  consists  :— 

1st.  In  the  construction  and  use  of  supplementary  heating 
apparatus,  comprising  a  group  or  groups  of  tubes,  set  in  rows 
into  transverse  pipes  or  end  casings,  which  so  communicate  with 
the  water  spaces  of  the  boiler,  that  the  water  of  the  boiler  circu- 
lates freely  through  the  tubes  and  parts  which  constitute  the 
heating  apparatus.  Sometimes  the  heaters  comprise  closed 
vessels  or  cylinders  containing  tubes,  through  which  the  products 
of  combustion  pass,  whilst  the  water  from  the  boiler  circulates 
within  the  vessel  amongst  the* tubes.  These  heaters  are  disposed 
in  the  internal  flues  and  combustion  chambers  in  and  about 
boilers,  directly  in  the  course  of  the  heated  gases  and  products 
of  combustion,  and  in  some  cases  are  built  in  the  brick  flues. 

2nd.  Relates  to  scraping  the  external  surface  of  steam  boiler 
and  heater  tubes  by  apparatus  which,  by  means  of  chains  actuated 
by  suitable  mechanical  appliances,  is  made  to  operate  simul- 
taneously upon  all  the  tubes  in  a  row  or  section,  the  scrapers  being 
fashioned  to  the  required  form. 

[Printed,  1«.  4i(i    Drawings.] 

A.D.  1866,  September  I?.— N«  238/.    (*  *) 

MCDOWELL,  Daniel. — "  Improved  apparatus  for  cleaning  the 
"  tubes  of  steam  boilers." 

It  is  of  that  class  in  which  a  jei;  of  steam  is  used.  Instead  of 
carrying' the  steam  to  the  blowing  nozzle  by  means  of  an  india- 
rubber  pipe,  a  metallic  pipe  is  used,  carried  by  a  bracket  fixed  on 
the  boiler  or  smoke  box.  It  is  made  in  several  lengths  connected 
by  screwed  sockets ;  gas  pipes  connected  by  the  ordinary  screwed 
elbow  joints  aUow  any  movement,  as  the  turning  of  the  screwed 
ends  of  the  pipes  in  the  sockets  makes  them  act  as  universal 
joints.  The  piping  has  a  stop-cock  at  its  connection  with  the 
steam  chest  and  also  at  the  nozzle.  The  nozzle  *'  may  be  used 
either  in  the  smoke  box  or  the  fire-box,  a  small  auxiHaiy  open 
ing  furnished  with  a  sliding  or  other  door  being  provided  in 
the  ordinary  door;"  so  that  it  can  be  employed  whilst  the 
furnace  is  at  work. 

[Printed,  Sd,   Drawing.] 
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A.D.  1866,  September  I?.— N^  2388. 

BOUSFIELD,  George  Tomlinson. — {A  communication  from 
David  Meeker  Nichols,) — The  object  of,  this  invention,  which 
relates  to  the  application  of  steam  jets  to  hasten  the  draught  in 
steam  boiler  flues,  is  "  to  obviate  the  loss  of  useful  effect  due  to 
the  arrangement  of  a  steam  jet  in  a  flue  of  suitable  size  for 
natural  draught,  and  at  the  same  time  to  enable  such  a  flue  to 
be  retained  so  that  the  natural  draught  may  be  used  in  starting 
the  flre  or  at  other  times  as  found  convenient,  and  yet  the 
steam  jet  can  be  used  when  required  with  the  best  efPect ;  it  is 
also  designed  to  obviate  the  loss  of  useful  effect  due  to  the 
round  form  of  the  jets  of  steam." 
1st.  "  The  invention  consists  of  the  combination  of  a  series  of 
''  steam  nozzles  with  a  flue  divided  into  two  divisons  (one  of  the 
proper  area  from  the  rapid  current  of  air  produced  by  the  steam 
jet  and  the  other  of  larger  area,)  and  with  a  valve  or  valves, 
by  means  of  which  the  larger  division  may  be  closed  or  opened, 
hence  the  entire  area  of  the  larger  flue  maybe  used  (by  opening 
the  valve)  for  the  natural  draught,  or  by  closing  the  valve  the 
area  in  the  vicinity  of  the  steam  jet  may  be  reduced  to  the 
proper  dimensions  to  enable  the  jets  of  steam  to  operate  to 
"  the  best  effect  upon  the  air  by  being  set  so  dose  together 
"  that  their  effect  is  concentrated  upon  the  air  in  the  flue,  and 
'^  that  the  formation  of  eddys  between  the  direct  currents  is 
"  prevented." 

2nd.  It  *'  consists  of  a  steam  jet  composed  of  a  series  of 
"  nozzles  having  orifices  of  square  or  other  equivalent  form,  so 
"  that  the  jets  of  steam  delivered  by  them  when  meeting  will 
"  leave  no  spaces  between  them,  or,  in  other  words,  having 
"  orifices  of  such  form  that  their  transverse  sections  when 
"  placed  side  by  side  will  cover  up  a  plane  surface.  The  form 
**  that  has  been  employed  with  success  for  this  purpose  is  the 
square,  but  it  is  evident  that  a  triangular  or  hexagonal  form 
(if  the  nozzles  be  properly  arranged)  will  operate  substantially 
in  the  same  manner,  because  a  plane  surface  may  be  completely 
covered  with  equal  triangles  or  hexagons  in  the  same  manner  as 
it  may  be  with  squares." 
[Printed,  8d,     Drawing.] 
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A.D.  1866,  September  19.— N«  2405. 

BARLOW,  Elias,  and  DACK,  William  Nathan.— (Pro- 
visional  protection  only.) — ^This  invention  relates  to  all  that 
description  of  steam  engine  constructed  to  work  with  high  and 
low-pressure  steam,  or  to  a  single  cylinder  using  at  one  end  high- 
pressure  steam,  which  is  exhausted  thence  into  the  other  end,  the 
object  being  to  relieve  the  high  pressiure  side  of  the  piston  from 
the  back  pressure  at  the  commencement  of  the  return  stroke. 
This  is  effected  bj  "  removing  and  discharging  the  back  pressure 
steam  remaining  after  the  partial  exhaust  has  been  effected 
from  the  high-pressure  cylinder  direct  into  the  condenser  or 
into  the  atmosphere,  which  object  may  be  accomplished  bj 
passing  the  high-pressure  steam  for  the  first  exhaust  into  a 
receiver  until  the  pressure  therein  equals  that  in  the  high- 
pressure  cylinder,  at  which  time  the  communication  between 
them  is  closed  by  any  suitable  description  of  cock  or  valve, 
and  another  valve  is  opened  which  communicates  direct  with 
the  condenser,  into  which  the  remainder  of  the  steam  passes 
and  leaves  the  ends  of  the  cylinder  perfectly  exhausted  of  its 
steam,  offering  no  resistance  to  the  piston ;  the  valves  may  be 
actuated  by  cams,  eccentrics,  or  cranks." 
[Printed,  4d,    No  Drawings.] 

A.D.  1866,  September  19.— N°  2407. 

GEDGE,  William  Edward. — {A  communication  from  EmUio 
Musciacco,) — {Provisional  protection  only,) — This  invention  relates 
to  a  pneumatic  steam  dredging  apparatus,  which  consists  of  a 
floating  vessel,  the  hold  of  which  contains  a  covered  space  or 
hopper,  which  is  hermetically  closed,  a  short  pipe  closed  by  a  tap 
being  inserted  in  the  upper  part  (which  answers  for  a  deck)  for 
the  emission  of  the  air  contained,  and  for  the  purpose  of  ascertain- 
ing the  pressure  when  steam  is  admitted  to  fill  the  hopper.  The 
upper  ends  of  suction  dredges  or  pipes,  which  reach  nearly  to  the 
bottom  of  the  water  or  river,  are  bent  so  as  to  enter  the  upper 
sides  of  the  hopper  vessel,  whereto  they  are  secured  and  made  air 
tight  by  suitable  packings.  The  lower  ends  of  the  suction  pipes 
are  attached,  by  means  of  strong  canvass,  to  hollow  cases,  which 
take  the  form  of  truncated  pyramids,  open  at  bottom,  and  resting 
upon  the  bed  or  bottom  of  the  river  ox  watet.  YTO\<&^\si^  ^^sost 
8.  E.  \x> 
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the  poop  of  a  steam  boat,  which  attends  upon  the  dredger,  and 
supplies  steam  thereto  through  pipes  with  suitable  union  joints 
which  allow  liberty  to  turn  in  any  required  direction,  are  two 
beams,  to  which  by  means  of  chains  the  upper  ends  of  the  suction 
tubes  are  left  suspended  when  detached  from  the  sides  of  the 
hopper  vessel.  When  the  steam  is  turned  on  to  fill  the  hopper, 
after  the  air  is  expelled,  and  steam  issues  from  the  air  tube,  the 
small  air  cock  is  closed.  In  a  few  instants  condensation  of  the 
steam  takes  place,  and  a  vacuum  is  formed  in  the  hopper.  The 
weight  of  the  atmosphere  causes  a  rush  of  water  up  the  tubes  and 
into  the  hopper,  the  water  carrying  up  all  the  mud  and  sand 
within  and  about  the  open  truncated  mouths  of  the  tubes,  and 
abo  portions  of  gravel  from  the  river  bed,  whereby  the  cleansing 
and  deepening  of  the  bottom  of  the  river  or  water  is  effected. 
When  full,  the  hopper  boat  casts  off  the  suction  pipes,  and  pro- 
ceeds to  a  convenient  spot,  where  iby  opening  a  sluice  valve  at 
the  bottom  of  the  hopper  the  dredgings  are  deposited.  Instead 
of  employing  the  steam  boat,  the  hopper  boat  may  contain  the 
boilers,  and  generate  the  requisite  quantity  of  steam  for  carrying 
on  the  operation. 

:  tlWuted,  4c?.    No  Drawings.] 

A.D.  1866,  September  19.— N°  2408. 

DIXON,  Thomas. — ^This  invention  consists  in  so  applying  a 
"  Jukes'  *'  furnace,  comprising  an  endless  chain  or  belt  of 
trayelling  grate  bars,  that  the  flaming  gases  and  products  of  com- 
bustion go  direct  into  the  flues  of  a  Cornish  boiler,  in  front  of 
which  the  furnace  is  built  of  brickwork  containing  air  channels  or 
passages  for  heating  the  air  admitted  to  promote  combustion  in 
liie  furnace.  The  external  entrance  to  these  channels  is  over  the 
fiimace,  which  is  covered  by  two  arches,  one  built  a  short  distance 
above  the  other,  forming  between  liiem  a  thin  space  or  diannel, 
which  extends  down  between  the  brickwork  of  the  sides  of  the 
furnace,  and  communicates  through  laiteral  openings  witii  the  ash- 
pit, which  is  otherwise  closed  by  a  doop  at  the  front.  The  air 
draught,  entering  above  the  farnaoe  in  quantity  regulated  by  a 
damper,  is  heated  in  l^e  passages,  and  in  that  state  passes 
through  the  ash-pit  to  the  fuel.  A  small  auxiliary  boiler  in  con- 
nection  with  the  main  boiler  may  be  superposed  over  i^e  furnace, 
and  the  air  channels  may  be  wmiTif^e^  m  ^Jaa  9,\Afe  brickwork,  op  a 
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furnace  closure,  similar  in  construction  to  a  locomotiTe  £re-box, 
is  sometinies  employed.    When  the  furnace  is  brick-built,  the 
brickwork  is  set  in  a  frame  movable  on  rollers  for  permitting 
expansion  or  contraction  of  the  parts. 
[Prmtod,  U.  4d.    Dmvings.] 

A.D.  1866,  September  20.— N»  2415. 

BfiRARD,  Aristide  Balthazard. — The  object  of  this  inven- 
tion^ which  relates  to  the  process  and  apparatus  employed  for 
manufacturing  steel  from  cast  iron,  consists,  Ist,  in  the  purifica- 
tion of  cast  iron,  by  eliminating  from  it  as  completely  as  possible, 
and  with  the  least  possible  waste,  the  foreign  bodies  it  contains, 
and  which  if  left;  injure  the  quality  of  its  products ;  and,  2ndf  in 
the  decarburation  of  the  cast  iron  by  a  process  suitable  for  its 
conversion  into  steel. 

*'  The  improved  process  is  founded  on  the  employment  of  gases 
*'  as  the  agents  for  the  production  of  heat,  and  as  reagents  on  the 
"  liquid  cast  iron.  The  principle  on  which  the  reactions  take 
^'  place  is  by  efPecting  a  series  of  successive  oxydations  and  ,re- 
^^  ductions  ;  the  chief  agents  employed  are  air,  water,  steam,  and 
"  reducing  gases  (such  as  hydrogen,  carbonated  hydrogen,  and 
"  oxyde  of  carbon),  and  by  putting  carbon  in  contact  with  the 
"  metal  by  way  of  cementation." 

The  apparatus  employed  for  the  production,  extraction,  and 
washing  of  the  gases,  consists  of  a  kind  of  blast  furnace,  closed 
at  all  points,  made  of  cast  or  Sheet  iron,  and  lined  with  refractory 
brick.  "  Smiths'  coal "  is  (by  preference)  the  fuel  employed,  but 
dry  wood  or  peat  may  be  used.  The  fire-bars  are  made  hoUow, 
and  admit  the  air  necessary  to  support  combustion.  Steam, 
superheated  in  pipes  built  in  the  brickwork,  is  introduced  into 
the  furnace  and  decomposed,  producing  oxide  of  carbon  and 
hydrogen. 

"  The  carbon  of  the  cast  iron  which  is  burnt  imder  the  action 
of  the  oxydizing  current  is  restored  in  a  certain  proportion  by 
means  of  the  carbonaceous  brasque  of  the  sole  plate  aj  way  of 
cementation,  by  contact,  and  also  by  oxyde  of  carbon  producing 
the  bubbling ;  I  can  also  at  the  same  time  project  charcoal 
powder.  If  the  carbon  were  not  restored  in  a  certain  propor- 
tion to  the  cast  iron  the  latter  would  pass  too  rapidly  into  the 
state  of  steel  or  iron  before  time  would  ^idxcd!^  ^i  ^^!u^iS£i^&% 
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"  injurious  forei^^n  matters  if  they  are  in  too  large  a  quantity. 

"  The  reduction  as  well  as  the  oxidation  facilitates  the  elimina^ 
tion  of  the  metalloids  in  combination,  for  hydrogen  forms 
equally  with  sulphur  and  phosphorous  gaseous  compounds, 
which  escape  by  volatilization;  but  phosphcnrous  is  specially 
absorbed  by  the  scoriae  in  its  intimate  contact  with  the  metal 
to  which  it  passes'in  a  state  of  phosphate  of  iron.  The  iron 
oxyde  in  a  nascent  state  is  promptly  brought  back  to  the 
metallic  state  under  the  action  of  the  oxyde  of  carbon  and 
hydrogen,  and  re-enters  into  solution  in  the  bath  by  which  the 
waste  is  lessened.     The  action  of  the  hydrogen  tends  also  to 

"  neutralize  the  hurtful  efiPects  of  the  cementation  of  the  oxygen 
in  the  iron,  which  is  rapid  at  a  high  temperature,  producing 
what  is  termed  burnt  iron,  which  is  a  product  of  which  it  is 
well  to  avoid  the  formation.  By  this  series  of  oxydations  and 
reductions,  repeated  as  long  as  required  by  the  degree  of  im- 
purity of  the  cast  iron  to  be  treated,  I  succeed  in  purifying  cast 

"  iron  the  most  contaminated  with  hurtful  bodies." 
[Printed,  Is.  6d.    Drawings.] 

A.D.  1866,  September  25.— N°  2458. 

TURNER,  Henry. — ^This  invention,  relating  to  furnaces  and 
apparatus  for  consuming  smoke  and  economizing  fuel,  "  consists 
of  a  series  of  retorts  into  which  the  fuel  is  charged  through  a 
closed  hopper ;  the  retorts  are  heated  by  a  fire  placed  under- 
neath, and  the  fuel  is  forced  out  of  the  retorts  on  to  a  plate, 
and  thence  on  to  the  grate  or  grates,  which  consist  of  one  or 
more  plates  having  diamond  or  other  shaped  slots ;  these  grates 
when  required  are  turned  partly  round  to  discharge  the  clinkers 
and  cinders  into  the  ash-pit ;  the  combustible  gases  from  the 
retorts  pass  over  the  incandescent  fuel  on  the  grate  or  grates^ 
and  are  thus  consumed  before  passing  into  the  flues.  The  pro- 
"  ducts  of  combustion  from  the  fire  under  the  retorts  may  be 
"  taken  at  first  over  the  main  fire-grate,  and  afterwards  into  a 
"  flue  or  flues  passing  through  the  boiler  to  superheat  tlje 
"  steam." 

[Printed,  lOd,   Drawing.] 

AD  1866,  September  25.— N»  2466. 

NEWTON,  Alfred  Vincent. — {A   communication  from  John 
JBenjamin  Root.) — This  invention,  teAfiAiing  \.o  e^fiajni  ^xk^nea,  is  in 
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part  applicable  to  pumps  and  other  apparatus  emploTing  pistons 
and  plungers.    The  objects  to  be  attained  are — 

1st.  The  prevention  of  lateral  wear  in  and  against  the  sides  of 
the  cylinder  and  stuffing  boxes  of  trunk  engines,  caused  by  the 
oblique  or  indirect  pull  and  thrust  upon  the  connecting  rod,  to 
obviate  which  the  trunk  is  extended  through  ''  a  stuffing  box  or 
its  equivalent  in  the  end  or  head  of  the  cylinder  furthest  from 
the  crank  to  more  than  an  ordinary  distance,  and  providing 
such  extended  portion  of  the  trunk  outside  of  or  beyond  the 
end  of  the  cylinder  with  a  fixed  guide  or  guides  parallel  to  the 
cylinder  in  combination  with  establishing  the  attachment  of 
the  connecting  rod  with  the  trunk  and  piston  at  such  a  point 
**  that  it  works  within  or  between  the  guides  throughout  the  entire 
*'  stroke  or  thereabouts,  thereby  not  only  obtaining  a  long  con- 
**  necting  rod  to  the  reduction  of  its  angle  with  the  line  of  the 
*'  cylinder  at  and  near  half  stroke,  and  consequent  reduction  of 
*'  lateral  pressure,  but  bringing  the  maximum  of  such  remaining 
*'  pressure  upon  the  guide  or  guides  instead  of  upon  the  sides  of 
'^  the  cyhnder,  such  construction  also  affording  greater  convenience 
*'  for  oiling  and  tightening  up  the  connecting  rod  attachment." 
2nd.  Relates  to  a  similar  class  of  engine,  and  "consists  in 
constructing  the  guide  or  guides  outside  of  or  beyond  the  end 
or  ends  of  the  engine  cylinder  of  a  close  or  cylindrical  form, 
and  arranging  the  packing  or  packings  which  prevent  leakage 
^'  at  the  trunk  on  or  in  the  trunk  itself,  and  so  as  to  move  with 
the  latter  within  the  guide  or  guides,  whereby  the  packing 
rings  are  made  to  form  the  slides  within  the  guides,  and  where- 
by for  a  limited  length  of  trunk  longer  cylindrical  guides  may 
be  used,  and  the  engine  made  shorter  for  a  given  length  of 
stroke  and  guide ,  also  the  construction  of  the  packing  simpli- 
fied by  dispensing  with  stuffing  boxes,  glands,  and  bolts  in 
the  ends  of  the  guides." 

drd.  '*  Relates  to  a  peculiar  mode  of  hanging  and  driving  or 
operating  the  valve  which  admits  and  exhaust  steam  from  an 
engine.  This  improvement  is  applicable  not  only  to  trunk  but 
other  engines  and  to  most  or  all  descriptions  of  valves,  whether 
**  conical  or  otherwise,  the  faces  of  which  travel  in  the  arc  of  a 
circle,  and  it  consists  in  working  the  valve  by  a  rock  shaft  that 
has  projecting  from  it  a  radial  pin  cylindrical  at  its  extremity, 
which  fitting  a  cavity  in  the  valve  serves  to  drive  th^latet  wA 
to  allow  cf  its  self-adjustment  to  preserve  a  ^\^\i  co\i\a&Hi  "wSia. 
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"  its  seat  irrespective  of  the  equal  op  unequal  wear  of  the  rode 
**  shaft  in  its  bearings/' 

4ih.  Relates  to  that  description  of  metallic  packing  for  pistons 
and  plungers  which  is  kept  tight  by  the  pressure  of  the  steam  or 
fluid  by  which  the  piston  or  plunger  is  driven,  or  which  they  arc 
enq)loyed  to  move, 

^Printed,  Is,   Drawing.] 

A.D.  1866,  September  25.— N°  2469. 

LAKE,  William  Robert. — {A  communication  from  Oscar 
Theodore  Earle,) — ^The  object  sought  by  this  invention  is  the 
production  of  a  steam  pump  which  by  the  admission  of  steam  to 
the  cylinder  shall  be  self-starting  at  any  part  of  the  stroke  with- 
out the  aid  of  starting  levers,  cranks,  fly  wheels,  or  any  of  the 
ordinary  appliances ;  the  ports  in  the  water  cylinder  are  free,  the 
valves  easily  accessible,  and  the  course  of  the  water  direct. 
Metallic  valves  with  flexible  packing  rings  fitted  into  recesses  in 
their  acting  surfaces  are  employed. 

The  steam  cylinder  is  horizontally  placed  in  a  rectilineal  posi- 
tion with  the  pump  cylinder,  so  that  the  two  pistons  are  fixed  on 
the  respective  ends  of  one  piston  rod  which  works  to  and  forth 
through  suitable  stujBing  boxes  fitted  on  the  contiguous  ends  of 
the  cylinders.  The  cylindrical  steam  valve  rod  is  worked  by  a 
tappet  arm  fixed  upon  the  piston  rod  betwixt  the  cylinders.  The 
exhaust  steam  &om  the  cylinder  completes  the  action  of  the  valve, 
which  is  prevented  from  striking  the  end  of  the  valve  case  by  the 
formation  therein  of  a  steam  cushion.  The  pump  valve  chest  is 
mounted  upon  the  pump  cylinder,  and  is  furnished  with  four 
valves,  a  suction  and  a  discharge  valve  for  each  reciprocated 
action  of  the  pump,  and  superposed  upon  the  valve  chest  is  an 
air  chamber. 

[Printed,  8<2.   Drawing.] 

A.D.  1866,  September  29.— N«  2515. 

JOY,  David. — {Provisional  protection  only,) — This  invention 
relates  to  applying  the  power  of  combined  high  and  low-pressure 
engines,  the  respective  speeds  of  their  pistons  being  regulated  in 
relation  to  the  high  and  low  pressure  of  the  steam  by  which  they 
are  actuated,  a  normal  speed  being  a£tenw^  ^odxx&^d.  b^  suitable 
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gearing ;  or  a  screw  propeller  may  be  driven  by  the  speed  of  the 
high-pressure  piston,  and  paddk  wheels  by  the  low-pressure 
piston,  or  two  screws  of  different  pitch,  or  paddle  wheels  of  dif- 
ferent ^ameters ;  or  the  length  of  stroke  of  the  high  and  low- 
pressure  pistons  is  proportioned  in  relation  to  the  pressure,  the 
steam  being  worked  expansively  in  either  of  the  cylinders,  or  in 
both  combined.  The  arrangement  as  regards  condensers  and  air 
pumps,  in  connection  with  the  low-pressure  cyUnder  is  of  the 
ordinary  description ;  the  high-pressure  cylinder  being  also  added 
to  low-pressure  cylinder  engines,  and  so  arranged  that  the  exhaust 
high-pressure  steam  may  either  be  conveyed  to  the  low-pressure 
cylinder  for  conjoint  working,  or  to  the  chimney  when  the  high- 
pressure  cylinder  is  thrown  out  of  gear  and  independently 
employed.  Land  engines  are  combined  in  a  similar  manner,  and 
for  locomotives,  pairs  of  driving  wheels  of  diameters  proportioned 
to  the  relative  speeds  of  the  high  and  low-pressure  pistons  are 
employed.  Cylindrical  balance  valves,  which  are  constantly 
forced  in  one  direction  by  the  steam  pressure,  are  iitted  to  these 
engines. 

[Printed.  4<l.    NoDrawingi.] 


A.D.  1866,  October  3.— N°  2539. 

SWANN,  John  Russell. — This  invention  relates  to  safety 
valves,  which  are  so'  arranged,  "that  an  undue  weight  applyed 
to  the  lever  of  the  valve  in  place  of  allowing  an  increase  of 
pressure  in  the  boiler  will  cause  the  steam  to  blow  o£P  at  any 
"  pressure  to  which  the  apparatus  may  be  set.  In  place  of 
**  arranging  the  valve  lever  to  turn  on  a  fixed  centre  or  axis,  as  is 
usual,  I  arrange  the  centre  or  axis  in  such  manner  that  it  is 
kept  down  only  by  a  spring  or  weight  which  yields  when  undue 
pressure  is  applied  at  the  other  end  of  the  lever ;  the  outer  arm 
**  of  the  lever  then  descends  a  short  distance  till  it  comes  against 
a  fulcrum  arranged  for  it  between  the  valve  and  the  weight, 
and  then  the  undue  weight  applied  to  the  lever  aids  in  taking 
pressure  from  the  valve.  The  inner  end  of  the  lever  with  its 
*'  centre  or  axis  is  cased  in,  so  that  it  cannot  be  tampered  with. 
*'  The  same  arrangement  is  applicable  where  an  adjustable  spring 
*'  is  applied  to  the  outer  end  of  the  valve  rod  in  place  of  a  sliding 
"  weight." 

[Printed,  Is.  2d.    Drawings.] 
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A.D.  1866,  October  3.— N«  2546. 

FISHER,  Henry. — (Provisional protection  only.) — ^This  inventioii 
relates  to  steam  boilers  and  boiler  furnaces.  As  applied  to  an 
oblong  boiler,  it  is  described  as  follows  : — "The  platform  on 
which  the  fuel  rests  may  be  of  any  suitable  construction ;  the 
bridge  or  check  piece  at  the  back  of  the  furnace  or  fuel 
**  chamber  may  be  of  brick,  or  a  water  space  opening  into  the 
sides  of  the  boiler ;  this  check  piece  is  carried  up  from  the  fuel 
platform  to  the  top  of  the  fuel  chamber,  there  being  formed 
through  it  one  or  more  openings  for  the  admission  of  air  to 
"  the  solid  fuel  on  the  platform,  and  which  air  passages  are 
connected  with  an  air  chamber  formed  between  the  check  piece 
and  a  waterspace  about  the  height  of  the  fuel  chamber,  and  in 
the  rear  of  the  check  piece,  and  the  said  air  chamber  is  con- 
tinued to  and  into  the  ash-pit,  or  elsewhere.  The  top  or  crown 
"  of  the  fuel  chamber  is  a  brick  arch,  tiles,  or  horizontal  or 
"  arched  water  space  opening  into  the  sides  of  the  boiler,  .  .  . 
"  and  extends  from  the  top  of  the  .  .  check  piece  .  .  to  a 
"  given  distance  .  .  about  two-thirds  over  the  fuel,  so  as  to 
*'  leave  between  the  said  arch  and  "  a  projection  formed  over  the 
mouth  of  the  furnace,  "  a  sufficient  space  or  uptake  ...  to 
"  allow  the  gases  to  pass  out  of  the  fuel  chamber  upwards  into 
"  the  gas  chamber,  which  is  formed  immediately  over  the  arch. 
"  ,  ,  ,  The  gases  are  then  conveyed  into  a  chamber  at  the 
rear  of  the  water  space "  which  forms  "  one  side  of  the  air 
chamber  at  the  back  of  the  furnace,  and  thence  forward  in  any 
required  course.  Where  no  ash-pit  is  used,  the  air  chamber  ai 
the  back  of  the  back  of  the  bridge  or  check  piece  opens  out 
''  below,  or  at  the  side  of  the  boiler,  and  is  supplied  with  air 
''  through  a  suitable  passage." 

Sometimes  the  gas  chamber  is  dispensed  with,  in  which  case 
the  gas  in  the  fuel  chamber  is  then  brought  near  to  the  front, 
and  returned  through  a  gas  chamber  on  one  or  both  sides  of  the 
furnace  level  with  the  fuel  chamber,  and  continued  to  the  rear  of 
the  furnace  or  boiler,  according  as  the  gas  chamber  may  be 
carried  in  or  outside  the  boiler.  Further  modifications  are 
described. 

[Printed,  4d.    No  Drawings.] 
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A.D.  1866,  October  6.— N"  2566. 

CHAPMAN,  John  Cole. — ^This  invention,  relating  to  steam 
engines,  is  partly  applicable  as  a  mode  for  fixing  excentrics, 
cams,  and  pulleys,  on  shafts.  It  is  designed  as  a  substitute  fw 
the  link  motion,  which  is  dispensed  with,  the  reversal  of  the 
engine  being  effected  by  altering  the  relative  position  of  the 
excentrics  on  the  crank  shaft,  whilst  the  engine  is  either  running 
or  stationary,  without  interfering  with  the  expansive  working  of 
the  steam.  The  excentrics  are  made  in  the  form  of  rings,  which 
internally  are  considerably  larger  than  the  crank  shaft  to  which 
they  are  connected  in  the  following  manner.  "  To  each  crank 
on  the  inner  side  (or  that  next  the  excentrics)  is  bolted  a 
circular  plate  or  disc,  and  each  excentric  ring  has  fi:&d  to  it 
(and  projecting  at  right  angles'  from  its  inner  face)  a  twisted 
cam  plate  or  scroll,  the  ends  of  the  said  cam  plates  being 
pivoted  into  holes  in  the  circular  plates  or  discs  above  men* 
"  tioned.  These  two  twisted  cam  plates  or  scrolls  (being  thus 
'^  carried  between  the  two  discs  and  themselves  carrying  th& 
"  excentric  rings)  pass  through  openings  in  a  collar  or  chp  which 
*'  is  mounted  on  the  crank  shaft  between  the  two  excentrics  and 
is  capable  of  sliding  longitudinally  on  the  said  shaft,  but  is  at 
the  same  time  caused  to  revolve  therewith  by  means  of  the 
twisted  cam  plates,  which  act  as  keys  or  feathers.  .  .  When 
^'  the  collar  or  clip  is  exactly  midway  between  the  two  excentrics 
the  latter  wiU  be  concentric  with  the  crank  shaft,  and  the 
further  that  it  is  removed  from  this  point  in  either  direction 
the  greater  will  be  the  throw  of  the  excentrics,  and  con- 
sequently the  steam  may  be  worked  to  any  desired  amount 
of  expansion."  Modified  arrangements  are  shown  and 
described. 

[Printed,  1«.  2d.   Drawings.] 

A.D.  1866,  October  6.— N°  2574. 

DEACON,  Simeon. — ^This  invention  consists  in  so  adapting  a 
combined  steam  chest  and  valve  to  the  cylinders  of  oscillating 
steam  engines,  that  the  steam  passages  through  the  trunnions  of 
the  cylinder  are  dispensed  with.  This  object  is  accomplished  in 
the  following  manner.  **  There  is  a  raised  face  near  each  end  of 
"  the  cylinders  with  a  steam  port  formed  in  the  centre  of  each. 
'*  The  steam  chest  is  a  fixed  hollow  box  with  a  paxtitvoT^^Sck&'Ksaiv 
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'*  so  that  one  half  of  the  said  chest  commimicates   with  the 
*'  exhaust;  and  the  other  half  with  the  steam  pipe  leading  &om  the 
"  boiler ;  the  said  chest  is  formed  with  steam  and  exhaust  ports 
"  at  top  and  bottom  of  the  faces  of  the  said  chest  corresponding 
'^  with  the  ports  in  the  before-mentioned  raised  faces  upon  the 
"  cylinder.     One  of  the  trunions  of  the  cylinder  passes  through 
^'  the  said  steam  chest,  so  that  as  the  cylinder  oscillates  the  ports 
"  in  the  faces  thereof  will  be  brought  opposite  to  the  steam  or 
'^  the  exhaust  ports  in  the  steam  chest,  according  to  the  position 
**  of  the  piston  in  the  cylinder,  that  is  to  say,  suppose  the  piston 
**  to  be  at  the  bottom  of  the  cylinder  the  steam  port  at  the  top  of 
**  the  cylinder  wiU  be  opposite  to  the  exhaust  port  in  the  steam 
**  chest,  ^nd  vice  versa  when  the  piston  is  at  the  top  of  the 
"  cylinder.     And  for  varying  the  cutting  off  of  the  steam  I 
"  propose  to  employ  a  loose  plate  placed  between  the  cylinder 
**  and  the  steam  chest,  which  may  be  worked  by  an  excentric  or 
"  other  suitable  means.     The  faces   of  the  steam  chest  and 
**  cylinder  may  be  kept  in  close  contact  by  set   screws  passed 
«  through  the  framing  of  the  engine." 
[Printed,  lOd.    Drawing.] 

A.D.  1866,  October  8.— N^  2686. 

ROBERTSON,  James.  — The  object  of  this  invention,  which 
relates  to  furnaces  or  fire-places,  and  to  fire-bars,  is  to  effect  the 
consumption  of  the  smoke  and  inflammable  gaseous  products  of 
combustion.  Immediately  behind  the  furnace  bridge  there  is  a 
chamber,  leading  into  which,  there  is  an  open  passage  beneath 
the  bridge  through  the  back  wall  of  the  ash-pit.  This  chamber  is 
covered  by  a  metal  or  fire-brick  slab,  which  is  level  with  the 
bottom  of  the  flue,  and  is  perforated  to  receive  the  lower  ends  of 
a  number  of  vertical  tubes,  which  are  interposed  in  the  flue  space, 
and  rise  towards  the  bottom  of  the  boiler.  The  upper  ends  of  the 
tubes  are  closed,  and  the  sides  are  perforated.  Their  position 
being  in  the  direct  course  of  the  fire  draught,  they  in  consequence 
become  highly  heated,  and  impart  heat  to  the  currents  of  air, 
which  passing  from  the  ash-pit  up  through  the  chamber,  issue  in 
jets  or  divided  currents,  from  the  perforations  in  the  tubes,  amongst 
the  burning  products  of  combustion,  causing  the  inflammation 
of  the  gaseous  constituents,  and  the  consumption  of  the  smoke. 

It  is  proposed,  that  the  fire-bars  employed  be  made  hollow  or 
traagh'like  from  end  to  end,  and  oi  TQa.\Le&ble  or  cast  iron,  to 
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receive  ban  of  fiie^ay,  whick  rest  in  the  hollow  of  the  famace 
bars  and  fofm  the  grate  surface. 
[Printed,  8dL  Cfcawing.] 


A.D.  1866,  October  8.— N°  2591. 

NEWTON,  William  Edwakd.  —  {A  eommumeatum  from 
Alexandre  Damas  Marpe,)  —  This  invention  relates  to  steam 
engines^  constructed  with  high  and  low  pressure  cylinders  whi^ 
work  with  conjoint  action.  These  cylinders  are  placed  concen- 
trically one  within  the  other ;  the  small  cyHnder  which  receives 
steam  direct  from  the  boiler,  exhausts  into  an  annular  space  or 
jacket  by  which  it  is  siurounded,  and  thence  the  steam  flows  in 
to  the  lurge  cylinder,  the  piston  packing  of  which  is  disposed  in 
a  recess  formed  round  the  bottom  end  of  a  cylindrical  cap  or 
trunk,  which  fits  and  slides  over  the  small  cylinder.  This  trunk 
is  closed  at  top,  and  bored  to  the  size  of  the  piston  rod,  on  which 
it  is  fixed.  The  trunk  piston  during  the  upward  stroke,  is 
received  into  a  bell-shaped  chamber,  which  is  superposed  on  the 
large  cylinder,  and  surrounded  with  a  steam  jacket.  The  small 
piston  is  fixed  upon  the  lower  end  of  the  same  piston  rod,  the 
upper  end,  passing  upwards  through  a  stuffing  box  at  the  t<^  of 
the  bell-shaped  chamber,  carries  a  crosshead  and  slide,  which 
vertically  works  in  a  suitable  guide.  From  the  ends  of  the  cross- 
head  depend  two  connecting  rods,  the  lower  ends  of  which  are 
jointed  to  the  ends  of  another  crosshead  centrally  carrying  a  short 
rod,  whidi  is  coupled  to  the  crank  below. 
[Frinted,  10k£.    Drawing.] 

A.D.  1866,  October  9.— N»  2608. 

DUDGEON,  William. — This  invention  relates  to  the  construc- 
tion of  ships  adapted  to  propulsion  by  twin  screws,  and  to  steam 
engines  for  driving  them.  As  regards  ships,  the  object  sought  is 
to  ]NK)vide  support  for  the  two  screw  shafts,  which  project  astern 
in  parallel  lines  with  the  keel,  from  under  the  ships  quarters,  and 
wluch  respectively  are  encased  and  carry  the  screws.  For  this 
jMorpose  a  flat  horizontal  chamber  is  constructed  on  each  side  and 
fixed  to  the  i^n  of  the  vessel,  projecting  laterally  therefrom  so  as 
to  enclose  and  support  the  screw  shafts ;  and  inside  the  vessel, 
extending  from  side  to  side,  is  fixed  a  hori^ont^i^\»k^i£%!B:^^\»Q 
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correspond  with  the  level  of  the  shafts,  so  as  to  form  a  substantial 
lateral  support  between  the  chambers,  which  are  rendered  more 
firm  by  a  transverse  vertical  bulk  head.  The  extreme  ends  of  the 
chambers,  wherein  the  shaft  bearings  and  stuffing  boxes  are  fitted, 
are  further  supported  by  wrought  iron  diagonal  stays  or  brackets, 
which  are  fixed  to  the  sides  of  the  vessel  by  rivetting  through  the 
skin  and  ribs.  The  steam  engine  cylinders  are  superposed  at 
suitable  angles  on  a  central  box  framing,  which  also  serves  as  a 
condensing  chamber.  The  top  of  this  chamber  rises  to  a  flat 
ridge  over  the  line  of  the  keel^  and  slopes  downwards  on  each 
side,  so  as  to  direct  the  piston  rods  in  a  line  with  the  centre  of 
the  crank  shafts,  which  are  coupled  to  the  screw  shafts  in  the 
ordinary  manner.  The  air  pump  and  hot  well  occupy  a  portion 
of  the  space  between  the  cylinders,  and  the  side  framings 
which  support  the  crank  shafts,  are  attached  to  the  central 
chamber. 

[Printed,  1«.  4d,   Drawings.] 

A.D.  1866,  October  11.— N«  2625. 

WILSON,  Edward  Brown. — ^This  invention,  relating^  to  the 
furnaces  of  marine  and  stationary  boilers,  is  applicable  to  puddling 
and  other  similar  furnaces ;  it  is  described  as  follows:— **  When 
altering  a  marine  or  similar  boiler  I  insert  a  water  space,  or, 
if  preferred,  a  brick  arch  at  the  top  of  the  furnace,  some  distance 
''  within  the  boiler ;  I  remove  the  bars,  introduce  a  cast-iron  plate 
*'  or  a  water  space,  if  preferred,  which  may  or  may  not  be  covered 
''  with  fire-bricks.  I  continue  this  plate  some  distance  into  the 
"  boiler,  and  leave  an  open  space  at  the  end  thereof,  putting  on  a 
bridge  at  some  distance  from  the  end  of  such  plate,  which 
bridge  may  be  of  fire-bricks  or  may  consist  of  a  water  space 
as  desired,  or  may  sometimes  be  dispensed  with.  In  front 
*'  of  the  plate  at  the  top  I  fit  grid  or  opening  or  openings,  or  a 
grid  and  opening  or  openings  combined,  and  at  the  top  or  over 
the  grid  I  place  a  cast-iron  plate,  which  may  be  covered  with 
'^  fire-brick  or  not,  and  in  front  of  the  grid  I  place  a  door  or 
"  doOlrs,  which  may  be  provided  with  slides,  so  as  to  form  a  hot 
''  air  chamber.  I  sometimes  put  a  plate  below  the  cast-iron  plate 
*'  above  described,  thereby  forming  an  air  conduit  through  whidi 
*'  air  may  be  supplied  into  the  hot  air  chamber ;  or  ....  in  any 
^^  other  convenient  manner  ....    M,  ^'a  ^o^  o^  ^iJafe  ^>axi\«Ae  I 
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put  a  door  op  doors  opening  into  the  fuel  chamber,  and  some- 
times slides  may  be  inserted  into  such  door  or  doors  for 
pushing  forward  the  fuel.  The  coal  is  supplied  from  a  hopper 
at  the  top  ....  The  air  passes  through  the  grid  or  opening 
....  into  the  incandescent  fiiel,  and  thence  through  the  flue 
or  flues  to  the  chimney.  Air  may  be  let  in  at  the  bottom  of  the 
fuel  plate"  or  otherwise.     "I  sometimes  continue  the  plate 

"  only  part  of  the  way  into  the  boiler,  and  put  in  grate  bars  for 
the  remaining  part.  When  putting  in  a  fuel  plate  and  bars 
combined  I  prefer  that  the  bars  be  a  little  below  the  fiiel  plate. 
It  is  obvious  that  this  arrangement  is  adapted  to  furnaces 
generally,  more  particularly    when    altering    Cornish    boiler 

"  furnaces.'* 

Describes    the    application  of  the  invention   to  a  puddling 

furnace. 

[Printed,  la.   Drawings.*] 

A.D.  1866,  October  11.— N°  2634. 

EVANS,  Isaac  Mark.  —  (Provisional  protection  only,) — ^This 
invention  of  apparatus  for  preventing  explosions  in  steam  boilers, 
consists  in  disposing  a  small  tube  inside  the  boiler.  "  One  end 
of  said  pipe  or  tube  passes  though  the  shell  of  the  boiler  and 
presents  its  orifice  to  the  fire;  the  tube  rises  through  the 
**  water  and  steam  space  to  nearly  the  top  of  the  boiler,  where  it 
may  be  secured  by  an  eye-bolt,  and  bends  down  so  as  to  bring 
its  other  end  to  the  level  of  the  lowest  point  at  which  it  is 
intended  to  let  the  water  stand.  The  end  of  said  pipe  is 
opened,  and  should  any  danger  arise  by  reason  of  the  water 
sinking  too  low  the  steam  rushes  through  the  pipe  and  drowns 
the  fire.  This  arrangement  it  is  seen  acts  as  a  safety  valve 
and  is  specially  applicable  to  flued  and  Waggon  boilers.  To 
"  give  warning  that  the  water  is  sinking  in  the  boiler  two  or  more 
small  holes  may  be  placed  near  the  end  of  the  pipe,  one  above 
the  other,  so  that  the  gradual  dampjbng  of  the  fir6  would  draw 
the  attention  of  the  person  in  charge  before  the  water  really 
"  sank  to  the  level  of  the  orifice  of  the  tube.  There  may  be  more 
"  than  one  of  such  tubes,  so  as  to  eject  the  steam  on  the  fire  at 
**  dijBPerent  points." 

[Printed,  4d.    No  Drawings.] 
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A.D.  1866,  October  16.— N«  2673. 

NEWTON,  Alfred  Vincent. — {A  communication  from  Henry 
Feyh  and  George  Towle  Emery.) — The  object  of  this  invention 
which  relates  to  steam  boilers,  is  to  obtain  a  more  rapid  and 
economical  evaporation,  and  an  effectual  protection  to  the  boiler 
plates,  tubes,  and  parts  intervening  between  the  fire  and  hot 
draughts,  and  the  water,  by  promoting  a  forced  and  increased 
circulation  thereof. 

This  result  in  upright  steam  generators  is  to  be  effected  by 
means  of  a  circumposed  arrangement  of  small  vertical  tubes,  which 
surround  a  circular  range  of  fire-bars,  centrally  disposed  in  the 
bottom  of  the  fire-box,  which  is  encircled  by  water  space  inclosed 
by  the  outer  shell.  The  lower  ends  of  the  tubes  are  set  into  the 
plate  which  forms  the  bottom  of  the  furnace,  and  project  beneath 
it,  and  the  upper  ends  of  the  tubes  are  set  into  the  plate  which 
covers  and  forms  the  top  of  the  furnace,  and  they  project  upwards 
through  the  water  into  the  steam  space.  Another  circle,  con- 
taining half  the  number  of  larger  tubes,  surrounds  the  circle  of 
small  tubes,  each  large  tube  being  alternately  placed  intermediately 
at  the  back,  so  as  to  be  in  a  triangular  position  with  two  smaH 
tubes ;  the  upper  ends  of  these  larger  tubes  are  set  into  the  top 
plate  of  the  furnace  and  terminate  inmaediately  above  it,  and 
their  lower  ends  are  set  into  and,  passing  through  the  bottom 
plate,  project  coequal  with  the  ends  of  the  two  small  tubes.  The 
three  ends  are  then  set  firmly  into  a  two  way  coupling  box,  and 
the  ends  of  aU  the  other  tubes  are  trigonally  engaged  in  the  same 
way.  When  the  boiler  is  at  work,  the  heat  generates  steam 
rapidly  in  the  small  tubes,  which  rises  direct  into  the  steam 
space,  and  the  water  descending  in  the  larger  tubes,  keeps  up  the 
supply,  each  one  of  the  large  tubes  in  this  manner  supplying  two 
of  the  smaller  tubes. 

When  the  invention  is  applied  to  horizontal  boilers,  the  arrange- 
ments are  to  be  modified. 
[Printed,  Iff.   Drawings.] 

A,D.  1866,  October  17.— N»  2677. 

TONGUE,  John  Garrett. — (A  communicationfrom  Christopher 

Retallich  James  and  Nathan  Woodhull  Condict,  junior,) — This 

invention,  relates  to  stamps,  hammeta,  wid  apparatus  actuated  by 
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steam  air  or  otilier  fluid;  it  ia  applicable  to  variouB  pnrpotes 
Teqiuring  percussive  force,  and  consists  in  ''  the  attachment  of 
'^  the  stamp  or  hammer  to  a  piston  working  in  a  cylinder,  the 
^'  lower  end  of  which  is  in  constant  conmiunication  wiUi  a 
'^  reservoir  of  steam,  compressed  air,  or  the  two  combined,  or 
^'  other  aeriform  fluid  or  fluids  of  a  sufficient  pressure  to  raise  the 
piston  with  its  stamp  or  hammer,  and  the  upper  end  of  which 
cylinder  communicates  through  a  suitably  operated  valve  with 
''  a  steam  boiler  in  which  there  is  a  pressure  of  steam  sufficiently 
*'  in  excess  of  that  of  the  steam  or  fluid  in  the  reservoir  to  act  on 
*'  the  upper  surface  of  the  piston  carrying  the  stamp  or  hammer 
*'  with  a  force  sufficient  to  produce  as  heavy  a  blow  as  may  be 
*'  desired^  such  valve  afterwards  opening  to  the  exhaust/'  It 
also  consists  of  ''  a  combination  with  two  stamps  or  hammers  so 
worked  by  pistons  moving  in  separate  cylinders  of  a  valve 
having  passages  so  operated  as  to  bring  each  cylinder  alter- 
nately into  communication  with  the  boiler,  and  so  producing 
''  the  alternate  action  of  the  pistons  and  their  attached  stamps 
*'  or  hamm»*B.  Where  only  one  stamp  or  hammer  is  used  then 
"  one  of  these  cylinders  may  be  smaller  than  the  other,  and  the 
"  function  of  its  piston  confined  to  operate  the  valve."  It  also 
relates  to  "  operating  the  valve  to  alternate  the  action  of  the  two 
pistons  by  the  action  of  each  piston  alternately  as  it  completes 
its  ascending  stroke,  and  whereby  the  blow  of  the  stamp  or 
*<^  hammer  of  the  other  or  descending  piston  is  made  or  kept 
*'  faH  on  the  work  during  and  after  impact  under  the  same 
pressure  of  steam  on  the  piston,  irrespective  of  any  variation 
in  the  stroke  consequent  upon  change  in  the  bulk  or  height 
**  of  ikke  work  being  struck/'  And  it  **  relates  to  such  a  con- 
**  straction  of  the  pistons  and  arrangement  of  the  valve  steam 
**  passages  thereto  as  that  the  incoming  steam  from  the  boiler 
"  will  exert  a  tendency  to  partially  turn  the  pistons  for  the 
^  purpose  of  turning  the  stamps." 
[PrtBtied,10<K.   Drawing.] 

A.D.  1866,  October  17.— N°  2680. 

KESSLER,  Heinbich. — ^This  inventi<m  relates  to  a  self-acting 
lubricator,  especially  adapted  for  the  cylinders  and  slide  boxes 
of  locomotive  and  marine  engines,  as  it  is  designed  only  to  come 
into  operation  when  the  steam  is  shut  ot[  i^^xci  ^;)Ql^  vt^\\!ci^4sc«^ 
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daring  the  time  the  engine  continues  in  motion  and  so  long 
as  the  momentum  of  the  train  or  vessel  lasts,  ceasing  when 
the  engine  stops  or  when  ronning  under  full  steam.  It  is  also 
intended  that  the  apparatus  shall  supply  oil,  more  or  less,  in  pro- 
portion to  the  number  of  miles  run  by  the  engine,  and  it  separates 
an  gritty  particles  A-om  the  oil  while  it  is  in  operation.  The 
apparatus  consists  of  a  cup  or  vessel  closed  by  a  cover  which  is 
screwed  on.  It  is  supported  by  a  hollow  neck  or  stem,  into 
which  a  central  tube,  which  reaches  towards  the  top  of  the  cup, 
is  fitted.  A  cotton  wick  which  attracts  the  oil,  hangs  over  the 
top  of  the  tube,  one  end  reaching  to  the  bottom  of  the  tube, 
which  contuns  a  wire  strainer,  and  the  other  end  to  the  bottom  of 
the  cup.  Two  valves  are  disposed  in  the  hollow  neck  with  an 
interposing  spiral  spring,  which  opens  the  lower  valve  when  the 
steam  is  shut  ofP,  but  which  valve  is  kept  closed  at  other  times  by 
the  steam  pressure.  When  steam  is  shut  off  from  the  engine, 
the  upper  valve  is  closed  by  the  spring,  but  so  long  as  the  piston 
is  kept  in  motion  by  the  momentum,  the  valves  open  and  close  at 
every  stroke.  A  modification  is  described  and  illustrated. 
[Printed,  lOcf.    Brawing.] 

A.D.  1866,  October  17.--N°  2687. 

HASELTINE,  George. — {A  communicationfrom  Norman  Wiard,) 
— ^This  invention  relates  to  regulating  the  temperature  in  steam 
boilers,  and  consists,  1  stly,  in  raising  by  a  sprinkling  apparatus 
in  boilers,  a  quantity  of  the  water  above  the  water  level,  so  as  to 
saturate  and  cool  the  steam  when  it  becomes  superheated.  2ndly, 
relates  to  apparatus  for  depressing  or  forcing  superheated  steam 
from  the  upper  part  of  the  steam  space  to  below  the  surface  of 
the  water,  in  order  that  the  surplus  heat  of  such  steam  may  be 
imparted  to  the  water.  3rdly,  consists  in  so  arranging  the  work- 
ing of  the  apparatus  for  agitating  and  cooling  superheated  steam, 
that  it  shall  cease  to  work  when  the  throttle  valve  opens,  and  com- 
mence working  when  the  throttle  valve  closes.  4thly,  consists 
in  automatically  controlling  the  action  of  agitating  and  cooling 
apparatus,  without  regard  to  the  position  Of  the  throttle  valve. 
5thly,  consists  in  reducing  superheated  steam  when  it  attains  to  a 
certain  heat,  to  the  temperature  of  common  steam.  6thly,  consists 
in  adjusting  the  degree  of  heat  at  which  the  apparatus  shall  com- 
mence to  operate.     Zthly,  Telatea  to  diOi'^TY^^kkibVvQiUAat  steam  from 
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remote  parts  of  the  boiler  to  be  subjected  to  the  showering  or  cooling 
process.  8thly,  consists  in  combining  two  or  more  automatic 
regulators,  disposed  at  difiFerent  points  in  the  boiler,  for  regulating 
the  temperature  of  the  steam  at  another  point.  9thly,  consists  in 
so  disposing  in  the  steam  space  of  a  boiler  a  closed  vessel  which 
contains  water,  that  the  water  shall  be  converted  into  steam  by 
the  superheated  steam,  which  at  the  same  time  is  reduced  in  tem- 
perature. lOthly,  indicating  on  two  indexes  the  superheating 
tendency  in  any  part  of  the  boiler,  one  being  influenced  by  the 
pressure,  and  the  other  by  the  temperature,  llthly,  relates  to 
convoluting  or  coiling  the  pipe  through  which  the  water  is  raised 
in  the  boiler,  and  to  a  movable  portion  of  the  pipe  connected 
thereto,  which  rises  and  sinks  as  it  is  alternately  filled  and  emptied ; 
and  it  further  relates  to  other  modifications  and  details  with 
regard  to  the  mechanical  part  of  the  invention. 
[Printed,  8«.  Qd,   Drawings.] 

A.D.  1866,  October  18.— N"  2699. 

HOSKEN,  James. — {A  communicaiion  from  Jones  Saunders,) — 
This  relates  to  packing  pistons  and  stuffing  boxes,  and  consists  in 
the  use  of  a  ring  of  closely  spirally  coiled  wire,  which  is  interposed 
in  the  chamber  of  the  stuffing  box  between  the  ordinary  packing. 
The  transverse  sectional  form  of  the  mandrel  on  which,  in  order 
to  form  the  spiral  coil,  the  wire  is  closely  wound,  is  rectangular 
with  the  corners  rounded  ofP.  When  filling  a  stuffing  box,  a 
wooden  ring  is  first  introduced  to  rest  upon  the  bottom  of  the 
chamber ;  a  bevelled  brass  ring  is  next  inserted ;  then  the  box  is 
rather  more  than  half  filled  with  ordinary  packing;  upon  this 
portion  of  the  packing  a  thin  metal  washer  is  introduced,  and 
then  a  sufficient  length  of  the  spirally  coiled  wire  forming  a  ring 
or  annular  frill,  is  bent  round  and  inserted ;  another  thin  washer 
is  placed  on  the  wire  frill  and  the  chamber  filled  up  with  ordinary 
packing,  which  is  pressed  down  in  the  ordinary  way  by  the  gland 
and  cover.  One  or  more  orifices  are  drilled  from  the  outside 
through  the  walls  of  the  box,  so  as  to  open  into  it  level  with  the 
wire  frill,  and  one  or  more  oil  cups  are  fitted  outside  to  these 
orifices,  so  that  when  the  packing  requires  moistening  the  lubri- 
cant can  be  introduced  direct  into  the  central  space  kept  open  by 
the  wire  frill.     In  some  cases  the  metal  washers  may  be  omitted, 

[Printed,  1*.  4rf.    Drawings.] 
S.  E.  ^^ 
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A.D.  1866,  October  22.— N»  2720. 

TONGUE,  John  Garrett.  — (A  communication  from  Joseph 
Avgiutus  MUler,) — ^This  invention  relates  to  the  construction  of 
•iteaxn  boilers,  the  object  being  to  economize,  and  accelerate  the 
generating  of  steam,  which  is  effected  by  closely  surrounding  the 
tonace  sides  and  the  boiler  surfaces  exposed  to  the  fire  and  hot 
draughts  with  partition  plates,  so  that  only  sufficient  space  is  left 
between  for  a  thin  sheet  of  water,  which  is  thereby  separated  from 
the  main  body  of  the  water  in  the  boiler,  and  constitutes  an 
ascending  current  exposed  to  the  greatest  heat  and  rapidly  con- 
verted into  steam.  The  partition  plates  descend  to  near  the 
bottom  of  the  boiler  and  terminate  upwards  about  the  water  level. 
Various  devices  in  the  form  and  mode  of  construction  are  resorted 
to,  including  a  row  or  rows  of  vertical  pipes  ranged  in  series  round 
the  furnaces  and  flues;  these  pipes  have  two  or  more  distinct 
internal  channels  open  at  each  end  respectively  to  the  steam  and 
water  spaces  of  the  boiler.  Another  part  of  the  invention  relates 
to  collecting  sediment  and  other  impurities  in  funnel-mouthed 
tubes,  which  are  closed  at  the  lower  end,  and  concentrically  placed 
within  the  vertical  water  tubes,  projecting  thence  at  each  end  into 
the  water  spaces  of  steam  boilers. 
CPrmted,l9.   Drawing.] 

A.D.  1866,  October  22.— N«  2723. 
KIRK,  Alexander  Carnegie. — {Provisional  protection  only,) 
This  invention  has  principsdly  for  its  object  to  render  steam 
dredgers  capable  of  being  more  easily  manoeuvred  than  hitherto ; 
and  it  consists  in  employing  for  that  purpose  centrifugal  or 
other  pumping  apparatus  to  be  worked  by  the  main  or  separate 
engines,  and  to  cause  the  projection  by  suitable  passages  or 
orifices  at  the  stern,  of  one  or  more  streams  of  water.  When 
the  dredger  is  formed  with  one  or  more  wells  for  the  endless 
chain  or  chains  of  dredging  buckets,  the  inlet  opening  or  open- 
ings for  the  access  of  water  to  the  pumping  apparatus  is  or  are 
'*  situated  at  the  after  end  of  sudi  well  or  wells,  but  when  the 
*'  dredger  has  the  buckets  at  the  sides,  the  inlet  opening  is  placed 
at  the  bow  or  forward  part.  As  it  is  of  great  importuice  to 
have  the  power  of  turning  and  generally  manoeuvring  such  ves- 
sels  independently  of  the  tug  usually  in  attendance,  deflectors 
or  rudders  are  attached  to  tine  aton  qi\^<ck&  through  which  the 
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"  water  is  projected,  wliilst  to  permit  of  [reversing  the  directiJI^ 
'*  of  propulsion^  either  rotatory  reversible  pumps  are  used,  or  re- 
"  versing  valves  are  fitted  to  the  water  passages  communicating 
''  witii  the  pumping  apparatus/' 
[Printed,  4(1.   No  Dnwings.] 

A.D.  1866,  October  24.— N<>  2741. 

OGDEN,  John. — {A  eommumcation  from  Ralph  Ogden.) — ^lliis 
invention,  relating  to  *'  metallic  packings  for  piston  rods  and 

other  purposes consists  in  cutting  a  screw  thread 

in  the  bush  through  which  the  piston  rod  or  other  rod  works, 
'*  and  in  this  screw  thread  is  placed  a  coil  of  square  brass  or  other 
"  suitable  metal  wire  forming  the  packing ;  the  interior  of  the  wire 
"  coil  fits  tiie  exterior  of  the  rod,  and  one  end  of  the  wire  coil  is 
"  secured  to  the  bush,  while  the  other  end  fits  in  a  nut  screwed  into 
the  top  of  the  bush.  When  the  packing  requires  to  be  tightened 
the  nut  if  turned  partly  rpund,  and  as  the  end  of  the  coil  is 
hat  in  the  nut,  it  is  evident  that  the  turning  of  the  nut  causes 
the  coil  of  wire  to  dose  round  the  rod  working  within  it.  The 
nut  when  turned  partly  round  is  held  by  a  stud  fitting  in  holes 
"  in  the  nut,  or  by  a  ratchet  wheel  and  catch  or  other  equivalents.*^ 
The  wire  coil  may  either  extend  from  end  to  end  of  the  bush,  or 
only  partly  through  it,  the  remaining  space  being  filled  up  with 
split  rings  to  assist  the  coil.  The  lubricant  is  poured  into  a  recep- 
tacle formed  in  the  cap,  and  flows  through  a  passage  into  a  bush, 
guided  by  a  strand  of  woollen  yam  or  other  suitable  substance. 
[Printed,  8d.   Drawing.] 

A.D.  1866,  October  24.— N»  2744. 

WATTS,  Joseph. — ^This  invention  relates  to  the  construction  of 
furnaces  and  fire  places,  and  to  obtaining  motive  power  by  means 
of  the  air  draught  required  for  combustion ;  the  whole  of  such 
draught  whilst  passing  through  an  air  passage  previous  to  its 
entering  the  fiimace,  is  caused  ^to  impinge  upon  the  vanes  of  a 
revolving  fan,  from  the  axis  of  which  the  power  thus  obtained  is 
to  be  given  off. 

The  fael  bed  in  these  furnaces,  which  are  applicable  to  steam 
boilers  and  other  purposes,  is  of  a  pyramidal  form  with  down 
draught  passages  round  the  base ;  it  rises  in  the  centre  of  the 
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p. 
(  fbmace,  and  when  adapted  to  a  furnace  with  a  down  draught,  is 

composed  of  fire  clay  or  other  suitable  material.  The  fuel  is 
introduced  through  the  top  of  the  furnace,  which  is  closed  with  a 
lid  made  air  tight  by  dipping  into  a  surrounding  groove  containing 
sand.  The  air  draught  passage  opens  into  a  chamber  which  cir- 
cumvests  the  lower  part  of  the  furnace,  the  air  passing  into  the 
latter  through  a  close  annular  grating,  composed  of  a  series  of 
angle  iron  rings  closely  arranged  one  above  another,  the  several 
interspaces  being  about  equal  in  breadth  to  the  thickness  of  the 
angle  iron.  The  fuel  rests  against  the  grating,  and  the  draught 
passing  downwards  through  the  fuel,  is  carried  over  the  heating 
surfaces  and  into  the  flues  of  a  contiguous  steam  boiler,  or  else- 
where by  means  of  a  central  flue  pipe,  surrounding  which  is  the 
ash-pit. 

When  adapted  to  a  vertical  boiler  having  a  central  furnace  with 
an  upward  draught,  the  pyramidal  fire  bed  or  grating  is  composed 
of  concentric  rings  of  angle  iron,  and  the  mass  of  burning  fuel 
rests  upon  it  and  against  the  surrounding  surface  of  the  base  of  the 
furnace,  which  is  circumvested  ^dth  water  space.  The  products 
of  combustion  pass  direct  from  the  lower  part  of  the  furnace 
through  a  series  of  vertical  flue  tubes  circumposed  in  the  water 
space,  into  an  upper  chamber,  and  thence  downwards  through  an 
external  casing  into  the  chimney  flue.  A  weighted  piston  in  a 
small  steam  cylinder  regulates  the  damper  valve  which  admits  the 
requisite  supply  of  air  to  the  furnace. 

Describes  an  external  furnace  applied  to  a  horizontal  steam 
boiler,  and  the  modified  arrangements  necessary  for  adapting  the 
invention  to  domestic  fire-grates. 
[Printed,  1*.  2d,     Drawings.] 

A.D.  1866,  October  26.--N°  2/63. 

STORER,  John. — ^This  invention  relates  to  lubricating  apparatus, 
the  chambers  of  which,  by  preference,  are  of  a  cylindrical  form. 
The  lubricating  vessel  is  supported  on  a  hollow  stem,  wherein  a 
valve  which  is  operated  by  a  handle  upon  the  outer  end  of  the 
spindle,  regulates  the  supply  or  outflow  of  the  lubricant.  The 
mouth  of  the  downward  passage  out  of  the  chamber  is  covered 
with  a  perforated  cage  or  strainer,  which  is  disposed  in  the  centre 
of  the  chamber  projecting  upwards  &om  around  the  mouth  of  the 
passage.     The  lid  or  cover  is  so  fitted  that  it  can  be  made  fast  by 
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turning  it  about  one-half  round,  so  as  to  bring  concentric  segmental 
projections,  which  are  externally  formed  on  the  opposite  sides  of 
the  top  of  the  chamber,  under  corresponding  projections  formed 
inside  the  bottom  edge  of  the  cover.  The  chamber  is  made  air- 
tight by  means  of  a  cap,  which  fits  upon  the  inner  rim  of  the 
chamber,  and  is  pressed  down  by  a  vertical  screw  which  is  fitted 
into  a  threaded  hole  tapped  through  the  centre  of  the  cover. 

[Printed,  &2.   Drawing.] 

A.D.  1866,  October  30.- N°  2797. 

HUNTER,  James. — ^This  is  an  invention  of  a  working  engine, 
combined  with  apparatus  for  excavating  and  mining,  and  actuated 
by  steam  or  compressed  air.  It  is  to  be  mounted  on  a  carriage 
suitably  arranged  for  afiPording  the  means  of  adjusting  the  ope- 
rating movement  of  the  tools  or  picks  as  the  work  progresses. 
Attached  to  the  sole  plate  of  the  machine  is  a  "  fixed  piston," 
which  is  formed  out  of  a  thick  cylindrical  ring  or  cylinder,  the 
solid  metal  of  which  the  ring  is  composed  being  nearly  square  in 
transverse  section.  A  portion  or  segment  of  this  ring  is  removed, 
leaving  a  segmental  space  of  about  135^.  A  cylindrical  cap 
cover,  containing  a  deep  annular  recess  divided  at  one  point  by  a 
fixed  diaphragm,  completely  incloses  the  fixed  piston,  which  fits 
into  the  recess  and  forms  a  segmental  steam  chamber  at  the  part 
where  a  portion  of  the  piston  ring  is  removed,  divided  by  the  dia- 
phragm, to  which,  alternately  on  each  side  from  a  central  passage, 
steam  or  compressed  air  is  admitted,  the  radial  contour  of  the 
ends  of  the  fixed  piston  forming  on  each  side  of  the  diaphragm 
in  the  steam  chamber,  abutments  for  the  steam.  In  this  way 
alternate  admission  and  emission  of  the  steam  takes  place,  where- 
by the  diaphragm  and  consequently  the  cylindrical  cap  are 
caused  to  oscillate.  The  tool  holders,  which  at  their  free  ends 
carry  the  picks,  are  fixed  projectingly  to  the  sides  of  the  cylindri- 
cal cap,  and  in  their  action  describe  the  arc  of  a  circle,  terminating 
in  the  forward  direction,  by  bringing  the  point  of  the  pick  or  picks 
against  the  rock.  The  central  steam  admission  and  exhaust 
passages  are  caused  to  communicate  respectively  ^nth  the  steam 
chamber,  towards  the  termination  of  each  movement  of  the  dia- 
phragm, by  adjustable  tappets  on  a  segmental  bar  attached  to  the 
cylindrical  cap,  whereby  the  timely  action  of  the  c«ttfct»L  ^^is??^ 
\svBT  IB  cauBed  and  regulated.    W\ieii  m  o\iew*3tfya.,VJcL^  ^'»2K>as|^ 
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whereon  the  apparatus  is  mounted^  is  moved  on  rails  by  any  Gfat- 
renient  means. 

[Printed,  lOd.   Drawing.] 

A.D.  1866,  October  30.— N°  2802. 

VARLEY,  John. — ^This  invention  relates  to  self-acting  apparatus 
for  feeding  steam  boilers ;  it  measures  and  registers  the  quantity 
of  water  used,  and  consists  of  a  closed  vessel,  the  smallest  end  of 
which  is  attached  so  as  laterally  to  project  from  one  side  of  a 
hollow  oscillating  axis,  to  which,  horizontally  fixed  on  the  opposite 
side,  is  a  projecting  arm,  which  carries  a  counterbalance  weight. 
The  interior  of  the  vessel  communicates  with  the  cavity  in  the 
axis,  which  at  one  end  receives  water  &om  the  water  supply.  The 
other  end  of  the  axis  communicates  with  the  steam  boiler,  and 
receives  steam  therefrom,  which  is  conveyed  into  the  outer  end 
of  the  vessel  by  means  of  a  flexible  pipe,  the  ends  of  which  are 
respectively  attached  to  the  axis  and  to  the  free  end  of  the  vessel, 
the  steam  and  water  passages  in  the  aids  being  transversely  sepa- 
rated by  a  diaphragm.     Both  ends  of  the  axis  are  in  communica- 
tion with  a  double  slide  valve,  which  has  an  upper  and  an  under 
face.    The  under  face  has  three  ports ;  the  port  on  one  side  leads 
to  the  water  supply,  that  on  the  other  side  communicates  with 
the  water  space  in  the  boiler,  and  the  central  port  with  the  feed 
measuring  vessel.    The  upper  face  of  the  valve  is  furnished  with 
two  ports,  which  regulate  the  admission  of  steam  into  the  mea- 
suring vessel  from  the  boiler.    The  apparatus  is  mounted  on  a 
suitable  frame,  the  cavity  in  the  axis  being  about  level  with  the 
surface  of  the  water  in  the  boiler.    After  the  feeding  vessel  has 
discharged  its  contents,  and  being  lightened  thereby,  it  is  raised 
by  the  then  preponderant  weight  of  the  counterbsdance,  at  the 
same  time  that  a  weighted  tumbler  lever  is  also  raised  to  a  vertical 
position,  and  falling  over  the  centre  to  the  other  side,  suddenly 
operates  the  valve,  and  opens  the  water  supply.    The  vessel  then 
begins  to  refil,  and  as  soon  as  its  weight  preponderates  over  the 
counterbalance,  it  sinks  down,  and  the  latter  is  raised,  at  the  same 
time  that  the  tumbler  lever  is  brought  back  to  a  vertical  position, 
and  then  by  falling  over  the  centre,  so  operates  the  valve  as  to 
cause  the  closing  of  the  water  supply,  the  opening  of  the  water 
passage  to  the  boiler,  and  the  steam  passage  thence  to  the  feeding 
vessel,  whence,  as  soon  asaneqnili\)Ti\mioi^t&^«va^\&  va^hUshed 
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therein,  the  water  flows  into  the  boiler.  When  empty,  the 
counterbalance  weight  preponderating,  the  yeasel  is  again  raised 
and  the  tumbler  kver  brought  up  and  thrown  oyer,  thereby 
shutting  off  the  steam  and  opening  the  water  supply.  In  thii 
manner  the  apparatus  ocmtinues  to  feed  according  to  the  require- 
ments  of  the  boiler. 

[Printed,  2».    Drawings.] 

A.D.  1866,  October  30.— N»  2805.    (*  *) 

NEWTON,  William  Edward. — {A  communication  from  Robert 
Bailey.) — {Provisional  protection  only,) — Steam  boilers  are  con- 
structed in  sections  so  that  they  may  be  opened  and  taken  apart 
for  cleaning  the  flues  and  spaces.  A  boiler  has  two  principal 
parts  divided  vertically,  each  one  being  also  divided  into  two 
distinct  sections.  The  fire-grate  extends  under  both,  and  between 
them  is  a  vertic^  fire  space  over  tiie  fire  chamber,  leading  directly 
into  the  exit  flue  at  the  top.  The  central  sub-divisions  on  each 
side  of  the  fire  space  have  running  through  them  a  series  of  hori- 
zontal tubular  flues.  One  of  the  outside  sections  may  be  built 
with  tubular  flues  nmning  through  water  compartments,  and  the 
other  with  a  flat  flue  between  two  flat  water  compartments.  The 
tubular  fire  flues  pass  transversely  through  the  water  compart- 
ments of  one  section,  between  whidi  is  also  a  fire  space,  and  in 
the  other  section  the  fire  flue  is  between  the  water  compartments  $ 
and  between  both  the  external  sections  and  the  internal  sections 
are  other  fire  spaces.  The  two  outer  sections  are  pivoted  to  the 
central  sections  through  trunnions  at  their  lower  ends  by  rods 
which  pass  through  the  shells  on  each  side  of  the  boiler.  ^^The 
central  sections  may  be  made  with  water  compartments  extend- 
ing outside  of  the  jacket  sections  and  enclosing  fate  spaces 
*'  between  them.  The  grate  bars  are  made  hollow,  with  their 
ends  opening  into  the  central  sections."  "  At  the  upper  end  of 
the  fire  space  is  a  damper  opening  into  the  exit  flue,"  whidi 
may  be  opened  when  the  fire  is  kindled,  but  for  making  steaia  it 
is  closed,  when  the  products  of  combustion  will  pass  indirectly  to 
the  exit  flue  through  all  the  fire  flues  and  spaces. 

CFrinted,  4icf.  KoDrawinga.3 

A.D.  1866,  October  30.— N°  2809. 

BOULTON,  Matthew  Piers  Watt. — (Prooieiovwai  i^fA«d&mw 
^^yj — This  invention  relates  to  t\ie  ^xo^xxVeMnv  ^^  ^Sc^^  vdA. 
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vessels  by  the  force  of  canents  of  water,  set  in  motion  and  caused 
to  issue  from  the  vessel,  by  the  impulsive  energy  of  jets  of  fluid 
under  pressure.  The  fluid  is  generated  or  contained  in  an  appro- 
priate vessel  so  disposed  within  the  ship,  that  the  nozzles  whence 
the  jets  issue  from  the  generator  may  direct  their  force  upon  the 
water,  which  is  admitted  through  channels  from  the  outside^ 
deflected  by  curved  surfaces,  and  driven  through  other  channels 
into  the  sea  again  in  the  direction  of  the  stem.  The  fluid  under 
pressure  may  be  steam  or  other  aeriform  matter,  and  the  direction 
of  the  ship's  course  may  be  changed  by  altering  the  line  or  curva- 
ture of  the  channela  through  which  the  water  is  driven  out. 

If  appHed  to  propel  vessels  through  the  air,  the  currents  con- 
sist of  air  set  in  motion  by  the  pressure  of  the  jets  and  driven  out 
thereby  against  the  external  atmosphere. 
[Printed,  4c{.    No  Drawings.] 

A.D.  1866,  November  3.— N«  2848. 

CALVERT,  Francis  Alton. — ^This  invention  relates  to  heating 
furnaces,  applicable  to  steam  boilers  and  heating  apparatus.  It 
consists  in  inclosing  by  brick  or  other  walls  the  space  above  the 
frimace  grate  or  Are  bed,  so  as  to  form  a  high  chamber  extending 
the  whole  length  of  the  boiler,  wherein  at  the  upper  part  the  latter 
is  supported  upon  suitable  pillars  or  seatings,  and  so  disposed 
as  to  expose  in  the  chamber  as  much  as  possible  of  its  available 
heating  surface.  From  the  chamber,  the  heaviest  constituents  of 
the  products  of  combustion  are  at  once  carried  ofP  to  the  chim- 
ney by  a  flue,  constructed  at  the  extreme  end  of  the  chamber  on 
a  level  with  the  ash-pit,  whilst  the  lighter  and  hottest  portions  rise 
into  the  chamber,  and  remain  for  a  time  surrounding  the  boiler, 
imparting  their  heat  to  its  heating  surfaces.  The  furnace  door  is 
suspended  by  a  chain,  which  passes  over  a  pulley  fixed  on  one 
end  of  a  horizontal  shaft,  and  is  counterbalanced  by  a  weight 
attached  to  the  other  end  of  the  chain.  Upon  the  opposite  end  of 
the  shaft  there  is  another  pulley,  which  receives  and  holds  the 
upper  end  of  another  chain,  to  which  at  its  lower  end  a  plunger 
is  suspended.  This  plunger  works  up  and  down  in  a  fixed 
vertical  cylinder,  and  is  made  to  fit  air  tight  therein  by  means  of 
india-rubber  packing ;  an  air  tube  at  the  bottom  of  the  cylinder  is 
^  closed  by  a  tap,  which  according  to  its  position  at  the 
ding  the  furnace,  regulates  the  descent  and  gradual 
Dg  of  the  dooi. 
DmwinK.] 
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A.D.  1866,  November  7.— N»  2884. 

BRACEWELL,  William,  PICKUP,  William,  and  LUND, 
Benjamin. — (Promsional protection  only,) — This  invention  relates 
to  the  valves  of  steam  or  other  fluid  engines.  The  inventors  say 
*'  we  make  use  of  a  hollow  valve  of  a  cylindrical  or  slightly 
conical  form  working  in  a  suitable  case  or  seating,  in  the  sides 
of  the  valve  are  holes  exactly  opposite  to  each  other,  and  of 
equal  areas ;  steam  is  admitted  at  both  ends  of  the  valve,  and 
enters  the  cylinder  when  required  through  similar  holes  made 
in  the  sides  of  the  valve  seating  or  case  which  are  also  exactly 
opposite  each  other,  and  of  equal  areas.  By  this  means  the 
valve  is  caused  to  work  in  equilibrium  whatever  be  the  pressure 
of  steam  in  the  steam  chest  or  force  of  vacuum  in  the  cylinder; 
we  also  use  another  similar  valve  for  the  exhaust,  and  by  the 
"  combination  of  the  two  valves,  and  by  suitable  arrangements, 
we  are  able  to  regulate  the  supply  of  steam  and  the  cut-off  at 
any  portion  of  the  stroke  required  whilst  the  engine  is  in 
"  motion ;  an  index  and  finger  in  connection  with  the  valve  is 
*'  affixed  to  the  outside  of  the  steam  chest  to  indicate  the  working 
"  of  the  valve." 

[Printed,  4d,    No  ]>rawmg8.] 

A.D.  1866,  November  7.— N"  2887. 

HUMPHREY,  William. — This  invention  relates  to  the  furnaces 
of  steam  boilers,  the  object  being  to  economize  fuel  and  effect  the 
consumption  of  smoke.  To  this  end  an  endless  chain  of  trans- 
verse grate  bars  is  used  instead  of  the  ordinary  fixed  range  of 
longitudinal  fire-bars.  The  ends  of  the  transverse  bars  move  along 
grooves  formed  in  the  sides  of  a  frame,  which  can  be  withdrawn 
from  the  furnace  when  the  endless  range  of  grate  bars  requires 
cleaning  or  otherwise.  The  apparatus  is  actuated  by  mechanical 
means  in  front,  above  which  a  hopper  is  placed  to  contain  fuel, 
which  as  the  endless  chain  of  bars  slowly  enters  the  furnace,  is 
deposited  thereon  in  regulated  quantity  and  taken  forward  into 
the  furnace,  the  chain  returning  underneath  from  the  back  of  the 
ash-pit  to  the  front,  where  it  turns  upwards  round  a  roller  level 
with  the  mouth  of  the  furnace  beneath  the  hopper. 
CPrinted.  lOcf .    Drawing.] 

A.D.  1866,  November  7.— N°  2901. 
SUTTON,  Charles. — ^This  invention  relates  to  «.  "\fi»^^\iCi\«i 
'^  actuated  by  steam/'     It  "  consistB  oi  ft^sxiSJla  ^i  ^gasai^  "w^sJo. ' 
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*'  tabular  stem  issuing  from  the  top,  and  having  a  small  arifioe 
^  at  the  end  ;  this  instalment  is  suspended  by  means  of  a  chain 
^  or  wire  from  anj  suitable  support,  and  there  is  a  swivel  in  the 
^'  chain  or  wire  which  allows  the  instrument  to  rotate  freelj;  the 
''  bulb  is  filled  with  water  or  liquid  by  warming  it  over  the  flame 
''  of  a  spirit  lamp  and  then  plunging  the  point  of  the  tabular 
^  stem  in  the  water  or  liquid.  The  instrument  being  thus  pre- 
^  pared,  the  bulb  is  heated  by  the  lamp  until  the  water  oi  liquid 
*^  boils,  and  the  steam  then  issuing  from  the  orifice  at  ihe  end  of 
*'  the  tubular  stem  causes  the  instrument  to  rotate  rapidly,  iiie 
*'  stem  being  directed  in  such  manner  that  the  steam  issues  in  a 
'*  line  at  right  angles  to  the  axis  of  the  bulb  or  nearly  so." 
[Printed,  8d.   Drawing.] 

A.D.  1866,  November  7.— N»  2902. 

HINDLEY,  Edmund  Samuel. — {Promswnal  protection  onlp.y— 
This  invention  relates  to  slide  and  expansion  valves  for  steam 
and  other  engines,  and  to  apparatus  connected  therewith  and  in 
relation  with  the  governor.  It  consists,  1  st,  in  operating  the  varmble 
movements  of  the  expansion  valve  without  using  an  eccentric  or 
any  other  direct  mechanical  aid.  The  expansion  valve  rests  free 
upon  the  back  of  the  slide  valve,  and  is  carried  to  and  fro  by  it 
until  suddenly  arrested  by  coming  into  contact  with  adjustable 
stops,  arranged  respectively  in  each  end  of  the  valve  box.  "When 
this  takes  place  the  main-valve  slides  under  the  expansion  valve 
for  the  remainder  of  its  stroke  in  either  direction,  by  which 
sliding  movement  the  induction  port  is  covered  by  the  expansion 
valve,  and  the  steam  thereby  cut  off;  this  may  be  effected  at  any 
point  in  the  stroke  by  simply  regulating  the  position  of  the  stops, 
thereby  obtaining  a  greater  or  less  degree  of  expansion;  this 
constitutes  the  2nd  part  of  this  invention.  The  3rd  part  consists 
in  connecting  the  expansion  valve  stops  by  suitable  mechanism 
with  the  governor,  in  order  that  the  steam  may  be  cut  off  earlier 
or  later  in  the  stroke  of  the  piston,  so  as  to  retard  or  accelerate  its 
movements,  and  thereby  keep  the  engine  running  at  its  normal 
speed. 

[Printed,  4id.   No  Drawings.] 

A.D.  1866,  November  8.— N<»  2907.    (*  *) 

BAG8HAWE,  John  Jambs.— (ProtTwtoiMii  protecHon  oafyi)— 
Improvements  in  'preventing  smoke  m  iv>3roM«a>  *'^«»^wm^  ^^ 
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''  plicable  to  the  fomaoes  of  boilers.'^  In  the  brickwork  of  the 
flues  or  famaoes  are  built  oombustion  chambers,  into  which  is 
conducted  atmospheric  air.  The  ur  from  these  combustion  cham- 
bers is  conveyed  through  flbaanels  to  the  front  of  the  fire  and 
discharged  amongst  the  fire  gases.  Chambers  are  formed  in  tha 
bridge  into  whidi  air  is  admitted  tiirough  openings  underneath 
the  fire-bars  or  otherwise.  The  air  from  these  chambers  is  con- 
ducted along  flues  formed  on  one  or  both  sides  of  the  fiimace. 
This  air  is  also  discharged  over  the  upper  surface  of  the  fire  in 
the  furnace.  Small  openings  are  formed  in  the  upper  side  of  the 
chambers  in  the  bridge,  by  which  jets  of  rarefied  air  may  be  ad- 
mitted to  the  imder  side  of  the  flame  in  its  passage  oyer  the 
bridge.  Sometimes  also  cold  air  may  be  admitted  into  the  furnace 
through  the  door. 

DPrinted,  4(7.   KoDnwings.] 

A.D.  1866,  November  9.— N«  2922. 

DCBRING,  Frederick  Bernard. — ^This  invention  relates  to 
engines  for  boring  rock  and  other  mineral,  and  to  the  frames  or 
stands  for  such  engines.  It  is  in  part  supplemental  to  prior 
Letters  Patent,  which  bear  date  13  December,  1865,  No.  3218. 
Instead  of,  as  formerly  described,  forming  a  complete  screw 
thread  upon  one  of  the  two  supporting  shafts  of  the  engine,  a 
portion  of  a  thread  is  formed  on  each  shaft.  The  toothed  wheels 
are  dispensed  with,  and  a  worm  wheel  moved  by  a  ratchet  wheel, 
is  placed  to  work  between  the  two  supporting  shafts,  on  the  neck 
of  the  cylinder  cover,  the  ratchet  wheel  being  actuated  by  a  pawl 
connected  to  a  lever  moving  thereon.  A  second  ratchet  wheel 
for  giving  the  turning  motion,  is  situated  behind  the  lever,  and 
worked  from  it  by  a  second  pawl ;  this  lever  is  put  in  motion  by  a 
connecting  rod  from  the  transverse  rocking  shaft  formerly  de- 
scribed. By  these  means  an  intermittent  rotary  motion  of  the 
piston  rod  and  boring  tool  is  produced,  the  advance  being  efBected 
by  the  worm  wheel,  to  free  which,  when  the  hole  is  completed, 
the  two  shafts  are  moved  asunder. 

The  invention  further  relates  to  working  the  slide  valve,  which 
is  moved  by  a  spring  or  air  cylinder  attached  to  the  forward  end 
of  the  valve  rod.  Fitted  behind  the  valve  is  a  catch  supported 
by  a  spring,  which  is,  towards  the  latter  part  of  the  forward  stroke 
of  the  engine^  relieved  by  the  blow  of  a  tappet  ot  WwT^fft  ^\as3ok 
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18  mounted  on  the  transverse  shafts,  whereupon  the  valve  is  *'dpawn 
**  through "  either  hy  the  spring  or  the  compressed  air  in  the 
cylinder.  The  other  parts  of  the  invention  relate  to  the  frames 
or  stands  of  horing  engines,  with  the  provisions  made  for  securely 
fixing  them  in  the  workings  during  the  time  they  operate.  Also 
to  the  arrangements  and  comhination  of  the  parts  of  frames  and 
stands  of  hoiing  engines  employed  for  sinking  vertical  shafts. 
[Printed,  29.    Drawings.] 

A.D.  1866,  November  10.— N«  2925. 
GOBERT,  Augusts. — ^This  invention  relates  to  lubricating  the 
axles  of  fixed  engines.    When  applied  to  a  horizontal  shaft,  an 
oil  cup  or  reservoir  is  fixed  or  formed  in  the  framing  at  a  lower 
level,  or  is  placed  underneath  the  axle  bearing,  and  in  some  cases 
supports  the  cushion  or  coupling  on  which  the  axle  revolves.    A 
hole  or  holes  through  the  centre  of  the  lower  coupling  communi- 
cate with  the  interior  of  the  oil  cup  and  lubricant,  which  hy 
capillary  attraction  rises  up  a  fibrous  wick  or  strands  of  material 
capable  of  absorption,  the  lower  ends  of  the  wick  or  strands  being 
inmiersed  in  the  cup  or  reservoir,  and  the  others,  supported  by  a 
case  or  collar  aud  rising  through  the  holes,  are  brought  into  con- 
tact with  that  part  of  the  axle  which  bears  upon  the  coupling, 
and  kept  there  by  means  of  a  spring  or  other  contrivance.  Various 
arrangements  are  described  and  illustrated,  including  the  applica- 
tion of  the  invention  to  a  vertical  shaft,  a  pulley,  a  piston  guide, 
and  a  connecting  rod.    An  opening  for  cleansing  the  reservoir  is 
closed  by  a  plug. 

DPriuted,  lOd.   Drawing.] 

A.D.  1866,  November  10.— N«  2934. 
WHITE,  George. — {A  communication  from  Ernesto  Ansaldi,) — 
This  invention  relates  to  steam  engines,  which  are  so  constructed, 
that  the  "  dead  points  "  are  turned  without  the  aid  of  a  fly  wheel. 
For  this  purpose  two  cylinders  of  differing  diameters  are  em- 
ployed ;  they  are  placed  either  side  by  side,  or  the  smaller  is 
placed  concentric  within  the  larger  cylinder,  which  is  fitted  with 
an  annular  piston.  The  manner  of  turning  the  dead  points  is 
e£Pected  by  causing  the  large  cylinder  to  consume  the  steam,  part 
of  which  passes  through  the  small  cylinder,  "  and  by  reacting  at 
'^  the  required  moments  on  its  pistoii  caufi^the  piston  of  the  large 
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cylinder  to  overcome  its  dead  points,  the  crank  of  the  piston  of 
the  small  cylinder  heing  situated  at  right  angles  ,with  those  of 
the  piston  of  the  large  cylinder  in  such  manner  that  whenever 
the  crank  or  cranks  of  the  large  cylinder  merely  reach  their 
dead  point  the  crank  of  the  small  cylinder  is  nearly  exerting  its 
maximum  effect,  so  that  the  cranks  of  both  cylinders  mutually 
"  cause  each  other  to  overcome  their  dead  points,  thus  allowing 
•'  of  doing  away  with  the  use  of  a  fly  wheel,  and  rendering  my 
"  improved  engines  particularly  useful  for  marine  steam  engines. 
''  The  general  arrangement  of  the  engine  does  not  differ  materially 
"  from  that  of  ordinary  steam  engines." 
[Printed^  1«.  %d.   Drawings.] 

A.D.  1866,  November  10.— N°  2940. 

KORSHUNOFF,  Nicholas. — ^This  invention  relates  to  various 
processes  connected  with  the  manufacture  of  malleable  iron  and 
steel,  to  boilers  for  generating  gases  or  vapour,  and  to  taps,  cocks, 
and  valves. 

Introduces  'Mnto  the  liquid  metal  in  the  puddling  or  other 
**  furnace  used  for  converting  cast  iron  into  malleable  iron  or 
"  steel,  the  vapour  of  nitric  acid  or  chloric  acid,  or  other  acid  rich 

in  oxygen  or  their  salts,  and  also  the  vapour  of  hydro-acids  or 
"  other  materials  rich  in  hydrogen,  or  the  salts  of  hydro-acids,  or 
''  mixtures  of  the  said  acid  vapour  either  alone  or  combined  with 

a  blast  of  air,  or  liquid  hydro-carbon  in  a  state  of  vapour  may 

be  introduced  into  the  liquid  metal.     By  the  introduction  of 

the  oxidizing  gaseous  Hquid  or  solid  compound  the  decarboni- 
*'  zation  of  the  iron  and  the  oxidation  of  the  siliceous  matters 
"  in  the  iron  are  promoted." 

Produces  from  scrap  iron  or  steel,  cast  iron  of  pure  quahty  suit- 
able for  the  manufacture  of  steel,  by  placing  in  a  cupola  furnace 
alternate  layers  of  scrap  and  charcoal  or  coke  mixed  or  not  with 
anthracite  or  similar  fuel.  The  fire  is  urged  by  a  fan  producing 
a  high-pressure  blast,  whereby  the  scrap  is  melted  down  and 
carbonized. 

Describes  the  method  of  introducing  spirals  of  wrought  iron  into 
the  moulds  employed  for  casting  large  shafts  and  other  solid  articles, 
and  during  the  process  of  casting,  forming  the  hollow  interiors  or 
cavities  in  cannons,  cylinders  and  tubes,  by  forcing  by  means  of 
steam  or  hydraulic  pressure,  suitable  dies  into  the  moulds,  to  be 
withdrawn  just  before  the  metal  solidifies. 
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The  boilers  employed  for  generating  acid  or  other  vapour  are 
enamelled  intemallj  with  a  coating  of  glass,  and  the  taps,  cocks, 
and  valves  employed  are  enamelled  or  glazed  in  the  same  manner. 

Describes  the  construction  of  puddling  furnaces,  the  apparatus 
employed  for  stirring  the  metal  by  motive  power,  and  the  mode  of 
introducing  a  flux. 

[Printed,  29.  Drawings.] 

A.D.  1866,  November  12.— N«  2954. 

ROUTLEDGE,  William,  and  OMMANNEY,  Frederick 
Francis. — {Provisional  protection  only.) — This  invention  relates 
to  self-acting  apparatus  for  cutting  or  getting  coal,  boring  rocks, 
or  other  substances ;  it  is  also  applicable  to  steam  hammers  and 
other  machines.  The  coal  getting  apparatus  consists  of  a  cylinder 
with  one  end  closed,  a  valve  box,  and  side  passages,  all  in  one 
piece,  the  open  end  of  the  cylinder  being  fitted  with  a  gland,  in 
the  hole  of  which  is  placed  a  tool  or  cutter  holder.  Within  the 
cylinder  there  is  a  long  piston,  the  two  ends  of  which  are  united 
by  a  neck,  and  fit  to  the  diameter  of  the  cylinder.  The  space 
which  surrounds  the  neck  communicates  with  both  ends  of  the 
valve  box,  and  by  means  of  a  hole,  with  the  atmosphere.  The 
valve  box  is  bored  out  and  fitted  with  a  circular  valve,  a  pipe  for 
the  necessary  supply  of  steam  or  compressed  air,  and  an  outlet  for 
the  exhaust.  The  valve  is  shifted  to  and  fro  By  the  movements 
of  the  piston,  which  operates  the  tool  by  causing  it  to  act  by  a 
succession  of  rapid  blows,  unlike  the  long  and  powerful  strokes 
of  other  coal  getting  machines.  The  size  of  the  machine  admits 
of  its  being  held  and  directed  by  the  workman,  so  as  to  operate 
in  any  desired  position,  either  picking  or  boring,  and  at  tiie  re- 
quired angle.  The  apparatus  may  be  applied  to  various  useful 
purposes,  such  as  surfacing,  squaring  and  working  out  details  in 
stone  cutting,  and  to  hammering  metals. 
[Printed,  42.   No  Drawings.] 

A.D.  1866,  November  13.--N»  2971. 

BROOMAN,  Clinton  Edgcumbe. —  (A  communication  from 
Urbcdn  Andr^  Chauveau  and  Henri  Marie  Joseph  le  Nepoon  de 
Carfort. — {Proinsional  protection  only,) — ^This  invention  relates  to 
a  locomotive  engine,  to  be  worked  by  steam  or  other  motive 
agent,  for  the  purpose  of  tomn^^  ot  \iai\]lxn^  barges  or  vessds,  or 
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for  otiier  tradiye  nses.  The  steam  boiler  mounted  on  a  Beparate 
frame^  is  connected  by  suitable  pipes  with  the  cylinders,  of  which 
there  may  be  either  two;,  or  I6ur  coupled  in  pairs.  These  impart 
rotary  motion  to  two  crank  shafts,  each  of  which  carries  a  chain 
wheel,  whence  locomotion  is  obtained  by  means  of  endless  chains 
and  other  chain  wheels,  attached  respectively  to  two  wide  bearing 
wheels,  which  act  independently  of  each  other,  and  constitute  the 
tractive  agents  of  the  apparatus,  which  by  means  of  suitable 
levers,  operated  by  liie  hand  of  the  attendant,  is  caused  to  go 
either  forwards  or  backwards,  and  to  stop  or  turn  in  any  desired 
direction.  The  back  frame,  which  carries  the  generator,  is  sup- 
ported upon  two  other  similarly  constructed  bearing  wheels,  and 
upon  a  pivot  disposed  near  the  front  of  the  furnace,  behind  or 
upon  the  axis  of  the  driving  wheels.  When  the  pivot  is  placed 
behind  the  driving  wheels,  another  wheel  is  employed,  in  order 
that  the  equilibrium  of  the  apparatus  may  be  maintained.  The 
length  of  the  apparatus  may  be  diminished,  and  the  whole  weight 
be  brought  to  bear  upon  the  driving  wheels,  by  fitting  the  boiler 
upon  the  same  frame  as  the  cylinders." 
CPriate4.4iiL    Ko  Brawiiigs.3 

A.D.  1866,  November  M.—N^  2976. 
BELLEVILLE,  Julibn  Francois. — ^This  invention  relates  to  a 
spring  regulator,  applicable  as  a  pressure  gauge  and  to  other  pur- 
poses.   It  consists  of  a  number  of  concave  discs,  fixed  together 
alternately  &ce  to  face  and  back  to  back,  so  as  to  form  a  series  of 
thin  chambers,  wider  towards  the  centre  by  reason  of  the  con- 
cavity of  the  discs,  the  edges  of  which,  with  a  ring  or  washer  of 
india-rubber    or    other  suitable  material  interposed,  are  fixed 
together.    The  centres  of  the  discs  are  removed,  so  as  to  form  a 
passage  through  the  series  fox  a  central  spindle,  which  is  fixed  to 
the  centre  of  a  circular  plate.    This  plate  forms  the  end  of  the 
spring,  and  to  it  a  single  disc  at  the  end  of  the  series  is  attached. 
The  disc  at  the  other  end  is  fixed  to  the  cover  of  the  casing 
which  is  made  suf&ciently  strong  to  resist  the  pressure  of  steam 
or  other  fluid  which  may  be  admitted  to  the  casing  through  the 
inlet.    The  pressure  acts  by  compression  upon  the  series  of  discs, 
and  according  to  its  weight  or  force,  the  spindle  is  projected  more 
or  less  through  the  cover,  and  is  connected  "  by  means  of  links 
"  levers,  rods,  wheels,  or  chains,  according  to  tbA  Toi^svst^  ^^zc^^ 
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requirements  of  the  case^  with  the  engine  or  apparatus  requiring 
to  be  regulated^  controlled  or  compressed."  A  regulating  dis- 
charge cock  is  attached  to  the  outlet,  through  which,  by  means 
of  a  force  pump  worked  by  the  engine,  a  constant  discharge  of 
air  or  fluid,  as  the  case  may  be,  is  going  on.  When  the  cock,  as 
regulated  to  the  normal  speed  of  the  engine  will  not  relieve  the 
pressure,  a  compression  of  the  spring  takes  place,  and  the  throttle 
valve  or  expansion  gear  of  the  steam  engine,  or  the  sluice  valve 
if  the  power  is  hydraulic,  are  correspondingly  effected.  When 
appHed  to  steam  boilers,  the  action  of  the  spring,  caused  by 
excess  of  steam  pressure,  is  brought  to  bear  upon  the  flue  damper 
which  is  closed  more  or  less  thereby. 
[Printed,  Sd.    Drawing.] 

A.D.  1866,  November  14.-N<»  2986. 

PAGE,  Thomas. — ^This  invention  relates  to  "  locomotive  engines 
"  and  their  permanent  ways,  applicable  for  steep  gradients  and 
*'  alpine  locomotion,"  the  object  being  to  prevent  slipping,  and 
produce  by  means  of  broad  surfaces  of  appropriately  prepared 
material,  a  mutual  adherence  between  the  driving  wheels  and  the 
sxirface  of  the  tram  or  road.  The  inventor  states : — "  I  may 
'*  sometimes  adopt  the  ordinary  locomotive  and  permanent  way 
*'  on  the  levels  and  even  on  slight  gradients,  but ....  for  steep 
gradients  I  dispense  with  the  ordinary  locomotive  and  employ  a 
locomotive  running  on  a  broad  tramway  of  stone,  wood,  or  other 
material,  such  tramway  being  roughened  or  serrated  or  other- 
wise surfaced  to  afford  the  bite  required  for  the  driving  wheels 
of  the  locomotive  engine.  These  driving  wheels  I  make  with 
peripheries  of  iron,  wood,  or  other  material  adapted  to  hold  or 
**  bite  the  tram,  and  plain,  serrated,  or  otherwise  roughened  for 
that  purpose ;  thus  at  steep  gradients,  in  addition  to  the  ordi- 
nary lines  forming  the  continuation  of  the  levels  and  on  which 
"  the  train  runs,  I  dispose  outside  or  inside  the  ordinary  rails,  the 

broad  trams on  which  the  locomotive  engine  rests  on 

its  corresponding  broad  wheels.  In  order  to  keep  the  engine  on 
the  track  I  use  flanged  wheels  or  guide  wheels  '^  disposed  at  an 
angle  to  bear  on  the  inner  edges  of  the  rails,  the  weight  of  the 
engine  resting  entirely  on  the  trams.  "  In  locomotives  so  applied 
I  prefer  to  couple  all  the  wheels  carrying  any  weight.  Instead 
of  a  separate  locomotive  en^ue  \>eimg>  \\s^,the  ordinary  loco- 
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^  motive  might  be  fitted  with  additional  tram  wheek,  or  the 
*^  wheels  may  be  increased  in  breadth  and  the  tramway  provided 
''  for  their  bearing  and  nmning  at  the  steep  inclines." 
pPrinied,  Sd.   ^rawing.] 

A.D.  1866,  November  16.— N*>  2989. 
LYTTLE,  William  Alexander. — ^This  invention  relates  to 
various  arrangements,  in  connection  with  steam  boilers,  for 
heating  the  air-draught  by  means  of  the  heat  remaining  in  the 
products  of  combustion  after  their  passage  through  the  flues. 
The  ash-pit  and  furnace  are  closed,  and  the  air  is  mechanically 
either  propelled  or  drawn  through  separate  channels  in  a  heating 
apparatus,  which  is  interposed,  in  the  chimney  flue  passage,  or  in 
such  a  position  in  or  about  the  boiler  or  chimney,  that  the  ftresh 
air  draught  may  descend  or  pass  through  the  separate  channels 
in  the  direction  towards  the  furnace,  and  the  hot  draughts  from 
the  furnace  flues  pass  through  intervening  channels  in  the  con- 
trary direction.  A  section  of  the  heating  apparatus  may  be 
arranged  to  heat  the  feed  water  on  its  passage  to  the  boiler. 

Introduces  liquid  fuel  in  a  finely  divided  state,  into  the  furnace 
above  the  burning  bed  of  solid  fuel,  in  order  to  inflame  the  gases 
and  be  consumed  in  conjunction  therewith.  For  this  purpose 
an '' atomizer '^  is  used,  and  various  other  means  for  scattering 
comminuted  particles  of  the  inflammable  fluid  over  the  burning 
fire,  are  employed  in  connection  with  an  air  blast,  with  which 
steam  may  be  commingled,  or  a  jet  of  steam  alone  may  be  used 
for  the  purpose. 

[Printed,  6d.  No  Drawings.l 

A.D.  1866,  November  15.— N°  2994. 

ERSKINE,  James. — {Provisional  protection  only.) — ^This  inven- 
tion relates  to  the  construction  of  steam  engines,  which  the 
inventor  states,  "  consists  in  utilizing  the  force  of  the  steam 
expended  on  the  bottom  and  top  of  the  cylinder  during  the 
up-and-down  strokes  of  the  piston.  To  effect  this  I  construct 
the  steam  cylinder  so  that  it  sUdes  and  has  a  similar  motion  to 
"  the  piston,  but  in  a  reverse  direction ;  I  mount  the  cyhnder  on 
a  sliding  bed,  or  in  suitable  guides  or  bearings,  so  that  it 
can  travel  easily;  I  connect  the  cylinder  with  one  crank  and  the 
piston  with  another,  the  throw  of  each  orejaVL  \i««v^  \iSii&.  SS^a 
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"  length  that  it  would  be  in  the  ordinary  way.  The  shafts  oon- 
'^  nected  with  each  crank  revolye  in  di£Perent  directions^  the  two 
"  cranks  being  each  on  the  opposite  dead  centres  at  the  same 
"  time.  The  crank  shafts  may  be  connected  together  in  any 
"  suitable  way  by  toothed  wheels,  and  the  two  motions  thereby 
brought  into  one,  or  they  may  have  two  cranks  with  a  connect- 
ing rod.  The  steam  and  exhaust  pipes  are  made  telescopic 
"  with  stuffing  boxes,  and  the  travel  of  the  cylinder  works  the 
"  slide  valve." 

[Printed,  4d.    No  Drawings.] 

A.D.  1866,  November  15.— N«  3001.    (*  *) 

DAWSON  Edward. — {Provisional  protection  only.) — A  method 
for  preventing  smoke  and  saving  fuel. 

The  door  of  a  boiler  furnace  is  to  be  made  with  openings  in 
the  centre,  and  a  round  hole  at  the  top.  Behind  the  door  inside 
the  furnace  is  a  box  as  large  as  can  be  allowed  for  opening  of  the 
door.  In  this  box  is  "  placed  a  partition  of  metal  plate  slanted 
"  at  the  top  towards  the  door  at  about  60  degrees."  These  plates 
are  to  be  "  perforated  at  the  top  and  bottom  but  not  in  the 
centre,  so  that  air  entering  the  furnace  door  must  travel  to  one 
end  of  the  box."  and  gets  heated  "  before  it  passes  into  the 
furnace  through  the  plate  which  is  perforated  in  the  centre 
only."  The  box  is  "  to  have  at  the  bottom  two  holes  1"  in 
"  diameter  and  the  top  i""  Should  the  temperature  of  the 
furnace  get  low  a  steam  pipe  perforated  at  the  end  is  brought 
into  action  for  a  short  time.  This  steam  pipe  is  to  have  a  joint, 
so  that  it  may  be  turned  up  out  of  the  way  of  the  door. 
[Printed,  lOd.   Drawings.] 

A.D.  1866,  November  17.— N°  3016. 

BOLVIN,  J  u LIEN. — This  invention  relates  to  a  steam  engine, 
the  piston  of  which  oscillates  in  an  annular  chamber  on  a  fixed 
horizonal  central  axis.  The  piston  extends  about  two-thirds 
round  the  space ;  its  ends,  which  are  acted  upon  by  the  steam, 
presenting  faces  cut  to  the  plane  of  a  line  radiating  from  the 
central  axis  or  shaft,  which  as  the  piston  ends  are  alternately 
acted  upon  by  the  steam,  gives  vibratory  motion  to  a  lever  arm. 
The  outer  end  of  this  arm  is  jointed  to  a  connecting  rod,  the  other 
f  h  is  coupled  to  the  throw  of  a  crank  shaft,  whereby 
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the  reciprocatory  movements  of  the  piston  are  converted  into  the 
rotary  motion  of  the  crank  shaft,  whereon  strap  pulleys  are 
mounted  for  giving  off  power.  In  a  vertical  line  under  the  axis, 
the  annular  chamber  is  teinsversely  divided  by  a  diaphragm,  which 
resists  the  pressure  of  the  steam  alternately  on  either  side,  as  the 
piston  ends  by  turns  make  their  curvilinear  stroke.  The  induction 
and  exhaust  steam  ports,  which  open  to  the  annular  space  on 
their  respective  sides  of  the  diaphragm,  are  governed  by  a  slide 
valve,  which  obtains  motion  direct  from  an  excentric  on  the  crank 
shaft. 

[Printed,  1».  2d.   Drawings.] 

A.D.  1866,  November  17.— N**  3017. 

DIXON,  Charles  William. — {Provisional  protection  only,)— 
This  invention  consists  of  a  rotating  slide  valve.  "  The  exhaust 
port  may  or  may  not  be  cast  in  one  piece  with  the  cylinder,  as 
is  usual  in  ordinary  engines.  The  exhaust  port  is  brought  to 
the  surface  of  a  circular  plane  or  convex  face  along  with  tbe 
steam  ports,  but  is  placed  in  the  centre  and  made  of  a  circular 
form/'  The  two  steam  ports  are  concentric  with  the  central 
circular  exhaust  port,  being  separated  by  a  sufficient  thickness  of 
metal,  so  as  to  form  segmental'  divisions  of  a  larger  circle,  on  the 
opposite  sides  of  the  exdaust.  "  The  valve  is  to  have  a  circular 
^*  face  of  the  same  size  and  to  cover  tbe  face  on  which  the  steam 
and  exhaust  ports  are  placed,  and  is  to  have  two  openings  in  it 
bounded  by  the  same  arcs  as  the  steam  ports  are,  but  the  other 
dimensions  are  to  be  regulated  by  the  engineer  so  as  to  give 
whatever  cut-off  of  steam  or  exhaust  he  thinks  proper.  One  of 
these  two  orifices  opens  directly  into  the  steam  chest  through 
the  back  of  the  valve,  but  the  other  opening  is  connected  by  a 
covered  passage  on  the  back  of  the  valve  with  the  exhaust  port 
in  the  centre,  so  that  when  the  steam  is  entering  at  one  port  it 
is  exhausting  at  the  other.  The  back  of  the  valve  is  made 
cylindrical  and  brought  through  a  stuffing  box  at  the  back  of 
'*  the  steam  chest,  and  made  of  the  same  diameter  as  the  exhaust 

"  port ; or  if  expansion  is  used  in  tbe  cylinder,  it 

would  be  an  advantage  to  be  made  larger.     The  valve  may  be 
worked  by  eccentrics  from  the  crank  shaft  or  direct  from  the 
piston  rod." 
[Printed,  4d.    No  Drawings.] 
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A.D.  1866,  November  17.— N«  3025. 

NEWTON,  William  Edward.  —  {A  communication  from 
Claudius  Edward  Habicht.)  —  This  invention  relates  tp  Steam 
machinery  adapted  for  submarine  excavations,  pulling  up  old  piles, 
and  breaking  up  and  removing  "  carib  work  "  or  the  remains  of 
old  sunken  vessels.  The  vessel  which  carries  the  apparatus  is 
fitted  with  steam  power.  One  small  oscillating  steam  cylinder  is 
employed  for  raising  and  lowering,  by  means  of  a  crab  winch  chain 
and  pulleys,  a  pointed  beam,  which  is  caused  to  descend  through 
a  fixed  vertical  socket,  and  sink  into  the  bed  of  the  river  or  water 
for  the  purpose  of  holding  the  vessel  whilst  the  working  operations 
go  on.  The  main  steam  cylinder  is  employed  to  work  a  duplex 
power  winch  containing  two  winding  barrels,  which  at  the  required 
time  are  brought  into  activity  by  friction  clutches.  The  dredging 
apparatus  consists  of  a  *'  grasping  bucket,"  which  is  formed  by 
two  segmental  or  quarter  divisions  of  a  cylindCT  jointed  together 
at  the  axis.  This  bucket  is  suspended  by  two  chains  &om  a 
pulley,  which  depends  from  the  upper  free  end  of  a  jib  boom  or 
spar,  that  swivels  at  its  lower  end  on  a  fixed  centre  attached  to 
the  deck,  the  upper  end  o^  the  boom  being  supported  at  a  suitable 
angle  by  a  chain  attached  to  a  mast  or  upright,  which  ia  main- 
tained in  position  by  diagonal  stays.  The  ends  of  the  two  chains 
which  support  the  bucket  are  fastened^  one  to  each  of  the  winding 
barrels ;  the  other  ends  of  the  chains  being  arranged  to  operate 
separately  and  with  difPerent  efiBect.  When  the  bucket  and  appa- 
ratus depend  from  the  lowering  chain,  the  upper  edges  of  the 
two  halves  of  the  bucket  are,  by  means  of  toggle  levers  to  which 
the  chain  is  attached,  brought  together  over  the  axis  so  as  to  foim 
an  inverted  bucket,  in  which  position  it  is  lowered  to  the  bottom 
of  the  river  or  water ;  the  other  chain  is  then  brought  into  open- 
tion,  and  whilst  being  wound  on  its  barrel,  acts  first  to  dose  or 
bring  the  under  edges  of  the  two  halves  of  the  bucket  forcibly 
together  beneath  the  axis ;  these  act  like  a  pair  of  closing  jaws, 
scraping  mud  and  gravel  or  material  into  the  bucket,  which  when 
closed,  is  raised  by  continuing  the  pull  orwinding-on  of  the  chain. 
When  brought  above  the  surface,  the  free  end  of  the  boom  and 
bucket  are  swung  over  a  barge  or  receptacle,  the  bottom  of  ike 
bucket  is  opened  by  a  pull  on  the  other  chain,  and  the  contents 
discharged.    The  under  edges  of  the  bucket  are  armed  with  teeth. 
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so  that  they  may  close  upon  and  tear  up  pieces  of  wood  and  other 
matter  which  happens  to  come  between  them. 
[Printed,  lOd.   Drawing.] 

A.D.  1866,  November  19.— N°  3027.    (*    *) 

GLENTON,  Samuel. —  {Provisional  protection  only.)  —  "Im- 
"  provements  in  the  furnaces  of  steam  boilers." 

The  bridge  is  constructed  hollow  by  inserting  a  plate  beneath  the 
brickwork  of  an  ordinary  bridge.  The  upper  surface  of  this  plate 
is  on  a  level  with  the  fire-bars,  the  ends  of  which  rest  upon  it.  In 
this  plate  is  cast  a  slot  in  the  direction  of  its  length,  or  running 
across  the  flue,  and  about  three-fourths  of  the  width  at  the  part 
where  it  is  placed.  The  plate  is  then  built  upon  all  round  the  hole 
to  form  a  bridge  of  the  required  height.  Air  is  admitted  through 
the  fire  door  by  the  usual  slide  shutter  arrangement  being  thrown 
to  the  upper  part  of  the  flue  by  a  shield  on  the  door,  llie  dead 
plate  is  also  perforated  for  the  admission  of  air. 
[Printed,  4<2,  No  Drawings.] 

A.D.  1866,  November  19.— N°  3032. 

SIMPSON,  Cortland  Herbert. ^Provisional protection  only.) 
— ^This  invention  relates  to  steam  engines  comliined  with  a  wheel 
for  propelling  vessels,  which  consists  of  a  rotating  cylindrical 
drum,  furnished  with  movable  radiating  paddle  blades,  which  are 
projected  from  the  periphery  during  a  certain  portion  of  the 
revolution,  to  act  upon  the  external  water.  Instead  of  trans- 
mitting power  to  the  axis  in  the  ordinary  way,  the  engine  and 
propelling  cylinder  or  drum  wheel  are  combined,  a  steam  cylinder 
and  piston  being  furnished  to  actuate  each  paddle  blade.  The 
bottom  ends  of  these  steam  cylinders,  which  are  circumposed 
round  a  central  tube,  abut  against  the  tube,  which  receives  a  fixed 
hollow  axis,  whereon  the  propeller  wheel  revolves.  This  axis 
contains  separate  pswsages  for  the  induction  and  eduction  of  the 
steam;  it  projects  from  each  side  of  the  propelling  wheel,  which 
it  supports  by  resting  in  suitable  bearings.  The  induction  of  the 
steam  and  the  exhausts  are  arranged  to  take  place  when  the  respec- 
tive steam  passages  out  of  the  central  axis,  as  the  propelling  wheel 
revolves,  are  brought  to  correspond  with  the  inlet  ports  into  the 
cylinders,  and  the  exhaust  is  managed  in  t\ie  aoKv^Nvai^^^^^'^^^^s^ 
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blades  being  by  turns  projected  during  one-fourth  of  the  revolution, 
and  retired  during  the  remainder.  The  projection  of  the  blades 
by  the  steam  power  rotates  the  propelling  wheel,  and  the  wheel 
propels  the  vessel.  Part  of  the  apparatus  may  be  used  to  condense 
the  exhaust  steam,  or  an  ordinary  condenser  may  be  contiguously 
placed  in  communication  with  the  eduction  pipe. 
[Printed,  4d.    No  Drawings.] 

A.D.  1866,  November  20.— N°  3048. 

ROBERTSON,  John. — This  invention  relates  to  apparatus  for 
regulating  the  pressure  and  flow  of  steam  and  other  fluids,  and  to 
other  apparatus  for  effecting  the  discharge  of  air,  and  of  the  water 
of  condensation,  without  permitting  the  escape  of  steam. 

For  regulating  pressure,  the  counter-pressure  of  a  column  of 
mercury  is  availed  of.  A  covered  valve  box,  with  double  equili- 
brium valve  interposed  between  inlet  and  outlet  passages,  is  em- 
ployed. The  valve  spindle  is  tubular,  and  carries  at  its  lower  end 
a  float  which  rests  upon  a  bed  of  mercury.  The  upper  end  of  the 
spindle  passes  upwards  through  the  top  of  the  box,  and  receives 
an  adjustable  steam  tight  telescopic  tubular  slide,  which  is  sur- 
mounted by  a  •  cup,  up  into  which  the  mercury  is  raised  by  the 
steam  pressure.  The  action  of  the  valve  is  regulated  by  the 
quantity  of  mercury  under  the  float,  being  more  or  less  closed 
according  as  the  pressure  forces  it  up  into  the  cup,  the  stated 
pressure  being  regulated  by  the  height  at  which  the  adjustable 
slide  is  set.  In  a  modification,  a  spring  lever  and  adjustable 
counter-weight  are  substituted  for  the  float  and  mercurial  column. 

The  apparatus  for  discharging  water  of  condensation,  consists 
of  an  outer  covered  vessel  with  side  inlet  and  outlet  branches 
towards  the  top.  Another  vessel  floats  within  the  covered  vessel, 
and  has  attached  to  and  projecting  upwards  from  its  bottom  so  as 
to  pass  up  inside  a  tube  which  depends  from  a  top  chamber  in 
communication  with  the  outlet  passage,  a  valve  spindle  sur- 
mounted by  a  valve,  which  opens  the  way  for  the  outflow  into  the 
top  chamber,  when  by  the  accumulation  of  water  in  the  floating 
vessel  the  latter  is  depressed  and  the  valve  opened. 

For  effecting  the  discharge  of  air  without  loss  of  steam^  a  valve 
is  raised  by  the  changing  form  of  curved  bars  of  thin  metal, 
caused  by.  their  expansion  on  the  admission  of  steam. 

[Printed,  lOd.    Drawing.] 
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A.D.  1866,  November  20.— N«  3052. 

KNIGHT,  Edward  Henry. — ^This  invention  relates  to  governors 
the  primary  featmre  of  which,  consists  in  giving  to  the  "  hinging 
"  axes  "  -  of  the  arms,  a  capacity  for  adjustment  on  a  plane  at 
right  angles  to  the  axis  of  revolution,  the  balls  swinging  freely 
from  a  kind  of  universal  joint,  formed  by  the  hinging  axes  to 
which  they  are  suspended,  and  which  permit  the  vertical  motion 
of  the  balls,  and  their  self-adjustment  on  the  horizontal  plane  of 
the  bearings  of  the  hinging  axes,  permitting  the  outward  swing, 
without  effecting  the  free  movements  of  the  balls  by  the  use  of 
guides ;  the  balls  being  free  to  swing  in  such  direction  as  may  be 
induced  by  their  speed  and  proportion,  ascending  and  descending 
under  changes  of  speed,  in  such  curves  as  may  result  from  the 
opposing  forces  of  gravity  and  centrifugal  impulse.  The  hinged 
axes  to  which  the  pendulous  arms  are  jointed,  are  furnished  with 
short  vertical  pins,  which  are  free  to  swivel  respectively  in  holes 
at  the  end  of  a  cross  piece  or  bearing,  which  is  fixed  on  the 
governor  spindle ;  and  the  vertical  sliding  part  of  the  governor 
which  transmits  the  efiPect  of  the  variations  in  the  speed,  is  actuated 
by  an  excentric  curved  slot  or  cam  way,  formed  above  the  joint  on 
the  extreme  end  of  each  arm.  Various  modifications  in  the 
details  are  described  and  illustrated. 
[Printed,  U,  2d,   Drawings.] 

A.D.  1866,  November  21.— N^  3056. 

CLARK,  William. — {A  communication  from  Laurent  Chevalier  J) 
— This  invention  relates  to  steam  boilers,  which  are  of  the  multi- 
tubular class.  The  boiler  described  is  horizontal,  the  body  cylin- 
drical, and  the  fire-box,  which  is  surmounted  by  a  steam  dome,  is 
o\Tform,  so  that  the  bottom  of  the  fire-box,  which  is  inclosed  in 
water  space,  comes  below  the  body  of  the  boiler.  The  furnace 
opens  into  one  cyUndrical  flue  tube,  which  terminates  in  the  rear 
of  the  boiler  in  a  combustion  chamber  covered  with  a  flat  plate, 
perforated  to  receive  the  curved  ends  of  a  group  of  small  return 
flue  tubes,  which  receive  and  conduct  the  hot  draughts  through 
the  upper  water  space  to  a  smoke  box  in  front,  wherefrom  rises 
the  chimney  flue.  The  fire  box  and  the  fore  ends  of  the  small 
tubes  are  set  in  and  rivetted  respectively  to  the  front  plate,  which 
is  bolted  to  a  flange  of  angle  iron  rivetted  round  the  fore  end  of 
the  shell,  to  which  also  the  back  plate  oi  eii^\^  ^^af^^\swKh^ 


1192  THE  STEAM  ENGINE. 

same  manner  for  the  purpose  when  necessary  of  easy  removal,  and 
by  reason  of  the  back  ends  of  the  small  tubes  being  bent  to  a 
right  angle  with  their  msdn  length,  they  are  not  effected  by  the 
unequal  expansion  of  the  parts. 
[Printed,  8(f.   Drawing.] 

A.D.  1866,  November  22.— N»  3065. 

HASELTINE,  George— (-4  commimication  from  Charles  "Bur- 
leigh.) — This  invention  relates  to  machinery  combined  with  steam 
power  for  drilling  rocks.  The  apparatus  comprises  a  cylinder,  in 
which  a  piston  ia  caused  to  reciprocate  motion,  by  the  elastic 
force  of  steam  or  compressed  air.  On  each  side  of  the  cylinder 
there  is  a  projecting  rib  or  slide,  which  fit  into  grooves  in  a  long 
rectangular  slide  frame.  The  back  of  this  frame  is  bevelled  to 
slide  in  a  dovetailed  recess  formed  on  the  face  of  a  carzying 
bracket,  which  is  constructed  in  two  hollow  parts,  to  embrace  and 
afford  the  means  of  attachment  to  a  strong  central  fi:sed  column, 
to  which  the  bracket,  which  carries  the  apparatus,  is  securely  fixed 
in  the  required  position,  and  while  the  operation  is  going  on,  the 
cylinder  is  caused  to  advance  by  a  feed  motion,  so  as  to  keep  the 
drill,  which  is  attached  to  the  fore  end  of  the  piston  bar,  up  to 
its  work.  The  effect  on  the  rock  is  produced  by  successive  blows 
of  the  drill  tool,  to  which,  by  means  of  a  ratchet  in  conjunction 
with  a  spiral  groove  in  the  piston  bar,  intermittent  rotative  motion 
is  imparted  after  each  blow.  The  slide  frame  can  be  set  to  any 
angle,  so  as  to  command  any  spot  on  the  face  of  the  working, 
and  the  feed  motion,  operated  by  hand  or  otherwise,  can  be  regu- 
lated according  to  the  nature  and  hardness  of  the  rock,  and 
consequent  progress  of  the  drill. 
[Printed,  Is,   Drawings.] 

A.D.  1866,  November  23.— N°  3081 . 

ROBINSON,  John. — {Provisional  protection  only,) — ^Thia  in- 
vention relates  to  apparatus  for  heating  the  feed  water  of  steam 
boilers,  and  consists,  1st,  in  placing  a  series  of  eight  or  mote 
large  pipes  transversely  or  otherwise  within  the  boiler  flue.  The 
ends  of  these  pipes  are  built  in  and  project  outside  through  the 
walls  of  the  flue,  where  each  two  alternate  ends  are  united  by 
small  return  tubes,  so  as  to  form  a  continuous  passage  from  end 
to  end  through  the  whole  seriftB,  ^bxo\x^'^\iLV^  ^^i««.d  water  is 
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caused  to  flow  and  thereby  attains  a  high  degree  of  heat  as  it  is 
forced  on  to  the  boiler.  2Ddly.  Employing  scrapers  for  removing 
accumulations  of  Booty  matter  from  the  external  surface  of  boiler 
tubes,  such  scrapers  being  furnished  with  handles  extending 
to  the  outside  of  the  boiler,  in  order  that  they  may  as  occasion 
requires,  be  drawn  along  the  upper  surface  of  the  tubes  and 
thereby  remove  all  depoeiis  of  soot,  the  scrapers  being  formed  to 
fit  to  the  semicircle  of  the  tubes. 
[Printed,  4(2.    NoBmwlngBwl 

A.D.  1866,  November  23.— N^  3082. 

ROBINSON,  John. — {Provisional  protection  only.) — This  in- 
vention relates  to  heating  the  feed  water  for  locomotive  steam 
boilers  during  its  passage  through  the  feed  pipes.  For  this  pur- 
pose a  box  containing  a  series  of  pipes,  is  disposed  in  the  smoke 
box^  ^md  so  arranged  in  connection  with  the  exhaust  pipe,  that 
the  exhaust  steam  from  the  cylinders  passes  through  the  box, 
and  imparts  its  heat  to  the  series  of  pipes  within,  which  heat 
passing  through  the  metal  of  the  pipes  is  carried  off  by  the  feed 
water,  as  the  latter  is  forced  through  the  pipes  on  its  passage  to 
the  boiler.  Two  boxes  containing  heating  pipes  may  be  employed, 
each  separately  connected  with  the  exhaust  pipe  from  one  of  the 
cylinders,  the  steam  emitted  from  each  box  uniting  and  issuing 
through  one  blast  pipe.  If  desirable  the  additional  heat  of  a  jet 
of  steam  admitted  from  the  boiler,  may  be  used  in  conjunction 
with  the  exhaust  steam. 
CPrinted,  4d.    No  Drawings.] 

A.D.  1866,  November  26.— N^  3105. 

THOMSON,  William  Richard  Middlemore.  —  {Partly  a 
commitnication  from  Nicholas  Thomas  and  Thomas  SomervilU,)-^ 
This  invention  relates  to  the  cutting  off  the  ends  of  metal  tubes 
or  pipes,  so  as  to  transversely  divide  them,  or  reduce  them  to  the 
precise  length  required  in  the  construction  of  tubular  steam 
boilers,  and  for  such  like  purposes.  The  apparatus  is  susceptible 
of  numerous  modifications,  which  are  fully  illustrated  and  de- 
scribed consisting  of  various  mechanical  appliances  some  fixed 
and  others  portable,  to  which,  for  the  purpose  of  operating  them, 
either  motive  power  or  manual  labour  may  be  applied.  The  tubes 
are  cut  either  &om  the  inside  by  one  cla&c&  of  tb&t^^XA^V^  qil\sis^qcqc- 
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ments^  or  from  the  outside  bj  another  class^  a  rotary  motion  beinf^r 
required  to  set  them  in  operation.  For  cutting  from  the  inside 
of  the  tube  under  operation^  a  spindle  in  one  or  more  parts,  fitted 
with  a  lateral  cutter  [or  cutters  is  employed.  The  cutters  are 
gradually  projected  from  the  sides  of  the  spindle  by  a  double 
screw  or  wedge  action.  For  cutting  from  the  outside  towards 
the  centre  of  a  tube,  hollow  or  socketed  spindles  are  employed ; 
these  revolve  on  the  tube,  and  are  fitted  with  cutters  which  are 
caused  to  gradually  converge,  enter  the  metal  of  the  tube,  and 
by  degrees  cut  through  it. 

[Printed,  Is,  4d,   Drawing.] 

A.D.  1866,  November  27.— N^  3122. 

DICKINS,  Thomas,  HEYWOOD,  Harvey,  and  HOLLAND, 
John. — ^This  invention  relates  to  furnaces  and  steam  boilers. 
As  regards  furnaces  the  patentees  discover  by  experiment,  they 
cannot  usefully  carry  out  their  proposed  arrangement  of  movable 
fire-bars  as  provisionally  described,  and  therefore  lay  no  claim 
to  it. 

The  steam  boiler  described  consists  of  an  outer  cylindrical 
upright  casing  of  two  diameters,  which  are  united  by  plates 
inclining  to  an  angle,  in  form  of  a  frustimi  of  about  45°.  The 
larger  or  lower  section  contains  a  low  circular  furnace,  around 
which,  between  it  and  the  cylindrical  shell,  there  is  a  narrow 
annular  water  space ;  the  furnace  crown  rises  at  an  angle,  and 
receives  the  lower  end  of  a  circumposed  series  of  flue  tubes,  which 
pass  up  through  the  water  space  slightly  inclining  outwards,  and 
open  into  external  brick  flues  through  the  inclining  plates  of 
the  shell.  The  outer  ends  of  the  bars  which  compose  the  fire- 
grate surface,  rest  upon  an  annular  flange  fixed  inside  round 
the  lower  part  of  the  furnace,  their  inner  ends  resting  upon  a 
circular  column  which  rises  from  the  centre  of  the  ash-pit.  The 
ftiel  is  fed  from  a  hopper  at  the  top  of  the  boiler,  by  means  of  a 
conical  tube  centrally  attached  at  its  base  or  lower  end,  to  the 
crown  of  the  furnace,  and  passing  up  through  the  water  space 
above  and  through  the  steam  space,  which  is  contained  in  the 
smaller  section  of  the  shell,  is  attached  centrally  to  the  crown  of 
the  boiler.  This  tube,  which  is  closed  by  a  lid,  is  kept  filled  or 
partially  filled  with  fuel,  the  weight  of  which  principally  rests 
below  upon  the  central  column  which  supports  the  ends  of  the 
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fire-bars.  A  side  aperture  closed  by  a  fire-door  is  provided,  Riving 
access  to  the  furnace  for  kindling,  and  also  for  stirring  the  fire 
when  the  boiler  is  at  work. 

Modifications  are  required  in  the  arrangement  of  the  flue  tubes 
when  the  boiler  is  applied  to  marine  purposes. 
[Printed,  1«.  del.   Drawings.] 

A.D.  1866,  November  27.— N«  3125. 

GEORGE,  Richard. — {Provisional  protection  only.) — ^This  in- 
vention relates  to  that  class  of  engines  from  which  motive  power 
is  obtained  bj  the  expansive  force  of  steam,  or  iirom  the  sudden 
expansion  of  air  produced  by  the  combustion  of  inflammable 
gases  or  vapours  within  the  cylinder,  which  oscillates  on  hollow 
trunnions,  wherein  suitable  passages  are  formed  for  the  ingress 
and  egress  of  the  steam  or  fluid,  a  cut-off  valve  for  working 
expansively  being  disposed  on  the  face  of  the  inlet  port,  which 
valve  is  attached  to  a  spindle  operated  from  the  outside  by  levers 
actuated  by  the  oscillatory  movements  of  the  cylinder.  When 
the  motive  power  is  obtained  from  the  inflammation  of  explosive 
gas,  the  arrangements  require  modifying ;  suitable  valves  or  stop 
cocks  regulated  to  act  at  the  proper  time  are  provided  for  ad- 
mitting the  explosive  gas,  and  closing  the  inlet  before  the  gas  is 
inflamed  by  "  electric  igniters,"  which  are  placed  respectively  in 
the  ends  of  the  cylinder,  and  by  means  of  a  pointer  actuated  by 
the  crank  shaft,  are  alternately  brought  into  correspondence  with 
a  metallic  body  charged  with  electricity  from  the  positive  pole  of 
the  battery. 

[Printed,  4d.    No  Drawings.] 

A.D.  1866,  November  29.—  N"  3143. 

FIELD,  Joshua. — ^This  invention  relating  to  the  construction  of 
steam  engines,  consists  : — 

1st.  In  adapting  a  small  high-pressure  cylinder  on  **  WoolTs  " 
system  to  the  ordinary  double  piston  rod.  The  high-pressure 
cylinder  is,  in  order  to  save  space,  partly  recessed  into  the  front 
end  of  the  large  cylinder,  the  covers  of  each  being  easy  of  removal 
and  the  valves  accessible ;  if  desired  the  small  cylinder  may  be 
recessed  into  the  back  end ;  in  either  case  the  piston  and  cover  of 
the  large  cylinder  are  formed  with  recesses  to  correspond.  The 
small  piston  rod,  working  steam-tiglit  tVaou^  ^iXi^  «cA  ^^  N^^ 
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cylinder  is  centrally  fixed  to  the  large  piston,  wliicli  acts  externally 
upon  a  crosshead  by  means  of  two  piston  rods  respectively  dis- 
posed, one  on  each  side  the  small  cyhnder,  diagonal  to  the  plane 
of  the  crank  shaft,  which  passing  between  the  piston  rods  is 
actuated  by  a  connecting  rod  jointed  to  the  crosshead.  The 
valves  are  arranged  to  admit  high-pressure  steam  to  the  small 
cylinder,  which  exhausts  into  the  larn^e  cylinder.  The  high-pressure 
steam  may  be  cut  off  at  half  stroke.  A  pair  of  these  double 
cylinder  engines  are  illustrated. 

2nd.  A  combined  arrangement  of  three  cylinders  to  work  the 
steam  with  a  great  amount  of  expansion.  The  cylinders  are 
disposed  side  by  side,  the  piston  of  each  having  two  piston  rods 
which  are  fixed  diagonal  to  the  plane  of  the  axes  of  the  three 
cylinders  to  make  room  for  a  three  throw  crank  shaft,  which  passes 
intermediately  between  the  ends  of  the  cylinders  and  their 
respective  crossheads,  the  several  crank  throws  being  disposed  in 
relation  to  each  other  at  angles  of  120°.  The  steam  direct  from 
the  boiler  is  admitted  into  one  (the  central  cylinder  by  pre- 
ference) where  it  may  be  cut  off  at  half  stroke  or  later,  working  the 
remainder  expansively.  This  cylinder  by  means  of  suitable  valves 
and  passages  is  caused  to  exhaust  into  the  other  two  cylinders, 
where  the  steam  reaches  its  available  terminal  expansion.  The 
stroke  of  the  central  cylinder  may  be  shorter  than  the  others. 

3rd.  Places  an  alarm  whistle  or  bell  in  a  convenient  position  on 
the  steam  pipe  or  near  the  engine,  for  the  purpose  of  gi^dng  notice 
to  the  engineer  by  means  of  a  pyrometer  placed  inside  the  pipe, 
when,  in  consequence  of  the  gases  taking  fire  in  the  uptake,  the 
steam  becomes  too  highly  superheated,  and  as  a  consequence,  the 
valves,  i)istons,  and  cylinders  are  liable  to  damage,  the  pyrometer 
being  arranged  to  act  upon  the  whistle  at  all  times  when  the  tem- 
perature of  the  steam  rises  above  340°.  By  the  same  means  a 
throttle  valve  is  made  to  shut  off  the  superheated  steam  and  open 
a  direct  communication  between  the  boiler  and  the  engine. 
[Printed,  Is,  4d.    Drawings.] 

A.D.  1866,  December  1.— N°  3158. 
RAMSBOTTOM,  John. — This  invention  relates  to  compound 
steam  engines,  and  to  steam  generating  furnaces. 

Steam  engine  : — ^Two  small  high  pressure  cylinders  are  placed, 
one  on  each  aide  of  the  main  cylindex  of  «xl  ordinary  beam  engine. 
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The  three  cylmders  conespond  in  length  of  Btroke,  and  the  three 
piston  rods  are  attached  to  one  cross  head,  which  is  coupled  to 
the  swing  links  of  the  beam.  A  horizontal  cylindrical  valve  case 
is  fitted  across  the  three  cylinders  so  as  to  correspond  with  each 
by  means  of  a  triple  valve,  anranged  to  receive  and  convey  steam, 
£rst  to  the  two  small  cylinders,  and  thence  to  the  laxige  cylinder, 
where  it  is  used  expansively.  When  applied  to  direct-ading 
or  horizontal  engines,  the  engine  bed  is  made  hoUow,  and  eerves 
as  a  condenser,  beneath  which  is.  the  hot  well,  which  receives  the 
discharge  from  an  oscillating  air  pump  in  communication  with 
the  condenser,  which  pump  is  constructed  accordiDg  to  a  former 
Patent,  dated  December  21,  1864,  No.  3171. 

Boiler : — "  In  front  of  an  ordinary  single  or  double  flued  boiler, 
and  projecting  from  a  hinged  door  to  be  fixed  thereon,  are 
bearings  to  support  a  swing  plate  closed  at  the  aides ;  below 
this  plate  and  extending  into  the  interior  of  the  flue  are  inclined 
grate  bars  having  transverse  supports  at  their  extremities ;  near 
this  swing  plate  is  a  shaft  carrying  three  cams  and  two  rods ; 
''  these  rods  are  successively  moved  by  the  cams,  and  as  each 
'*  rod  is  connected  with  each  alternate  grate  bar  the  motion  is 
successively  transmitted  to  them ;  the  third  cam  imparts  motion 
to  the  swing  plate,  which  motion  is  intended  to  crush  the  fuel 
supplied  betwixt  it  and  the  door,  as  well  as  to  distribute  such 
fuel  suitably  on  the  inclined  grate  surface ;  the  motion  is  im- 
parted to  the  grate  bars  to  prevent  the  formation  of  clinkers  or 
other  matters  pernicious  to  a  free  supply  of  air.  At  the 
extremity  of  the  grate  surface  and  behind  the  bridge  is  a 
deflecting  surface  intending  to  divert  the  escaping  gases  in  the 
the  direction  of  an  adjustable  air  admission  valve  to  supple- 
ment the  quantity  of  air  necessary  to  effect  the  combustion  of 
"  the  gases  more  thoroughly." 
[Printed,  2s.  2fZ.    Drawings.] 

A.D.  1866,  December  1.— N°  3165. 

BROWNING,  Samuel  John. — This  invention  relates  to  apply- 
ing and  arranging  apparatus  employed  for  evaporaling  and  dis- 
tilling water,  and  to  combining  and  adapting  such  apparatus  to 
various  kinds  of  existing  galleys  or  cooking  apparatus,  and  also 
to  the  different  .descriptions  of  heating  or  warming  apparatus 
employed  on  board  seagoing  ships.     "  In^teaud.  ^  ^sf^-t^s^ir^doai^ 
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,^  ,  ^-*'*!L'«  '^  tie  usual  manner.  I  place  above 
^  .  ^  ».-  ^tfwrj  :ea.  or  betireen  the  fire  and  Ae  flue 
^^....*i'  ^^ft'nf  afco^e  deck  or  above  the  'cook  house,* 
^  .  w»'.xitinfjs  box,  case,  or  other  vessel  of  any  suitable 
^  «.»9«fAv'ced  that  the  heat  or  flame  and  products  of 
^.^^■.^  rvtji  che  fire  act  upon  one  or  other  side  of  the  series 
.  ^v>^  .vucained  therein  for  the  purpose  of  heating  the  salt 
^.^  .u  ^vtttact  with  the  other  or  contrary  side  of  such  tubes, 
-;»i«  4^  w  say,  that  when  the  salt  water  dreulates  within  the 
.,^j^  the  heat  is  applied  externally,  and  when  the  heat  is 
i^atfiri  to  pass  through  the  interior  of  the  tubes  salt  water 
%iU  be  in  contact  with  the  exterior  of  such  tubes,  and  thus 
the  heat  which  would  otherwise  pass  up  the  flue  or  chimney  is 
udkilised  for  the  purpose  of  generating  steam  from  salt  water, 
io  be  afterwards  condensed  by  any  of  the  ordinary  steam 
cooling  or  condensing  apparatus.  By  interposing  a  vessel 
containing  tubes  between  the  hot  plate  or  cover  of  a  cooking 
«  Btove  of  the  ordinary  construction  and  the  pipe  or  chimney 
**  1  am  enabled  to  place  the  ordinary  fresh  water  heater  or  boiler 
*'  behind  it,  so  as  to  form  a  flue  and  hot  chamber,  by  which 
"  the  flame  and  products  of  combustion  are  further  detained  and 
*'  caused  to  remain  in  contact  with  the  metallic  heat-abstracting 
surfaces,  so  as  impart  as  much  of  the  remaining  heat  thereto 
as  may  be  available  or  useful ;  for  this  purpose  I  split  or  divide 
'^  the  flue  into  suitable  parts  or  passages,  so  as  to  prolong  the 
''  circulation  of  the  heated  products  of  combustion." 

The  constructive  details  of  the  apparatus  are  varied  in  accor- 
dance with  its  intended  application  or  uses,  such  as  distilling  sea 
water,  heating  ships'  cabins  and  places,  generating  high  pressure 
steam  to  work  a  donkey  engine  on  board  ship,  and  heating  water 
for  culinary  and  other  purposes. 
[Printed,  Sd,   Drawing.] 

A.D.  1866,  December  3.— N^  3179. 

COFFEY,  John  Ambrose. — This  invention  relates  to  heating 
and  cooling  fluids,  and  generating  steam;  it  is  stated  to  be 
especially  useful  in  dry  destructive  distillations,  and  also  for 
evaporating  and  refrigerating  processes.  Within  a  heating  fur- 
nace, is  contained  a  coiled  or  otherwise  closely  packed  arrange- 
ment  of  tubing,  formed  in  sections  one  above  another,  and  so 
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united,  that  all  tbrough  from  the  lower  to  the  upper  end^  there  is 
one  continuous  passage.  The  steam  generator  or  evaporator  is  a 
vertical  cjlindrical  vessel  dosed  by  a  hemispherical  steam  chamber 
or  cover.  Within  the  body  of  this  vessel  is  contained  a  series  of 
narrow  concentric  cells^  in  commanication,  by  means  of  pipes, 
with  the  upper  and  lower  ends  of  the  system  of  heating  tubes. 
The  annular  interspaces  between  the  cells  are  filled  with  water  or 
liquor^  and  the  cells  contain  heated  quicksilver  or  molten  metal, 
supplied  from  the  heating  tubes  in  the  fmmace,  and  kept  when 
necessary  in  circulation  therewith,  by  a  force  pump  or  other 
suitable  means.  The  hemispherical  top  of  the  generator  forms  a 
steam  chamber,  which  conununicates  with  the  steam  engine,  or 
otherwise  according  to  the  adaptation  of  the  apparatus.  At  a 
suitable  height  above  the  furnace,  and  communicating  with  the 
heating  pipes,  there  is  a  reservoir  for  the  liquid  metal,  the  supply 
of  which  is  regulated  by  a  three  way  cock. 

When  in  use  for  refrigerating,  the  furnace  is  dispensed  with, 
and  the  endless  series  of  pipes,  through  which  is  driven  a  constant 
stream  of  cold  water  or  air,  is  surrounded  with  ice  or  other 
cooling  medium. 

When  used  for  dry  distillation,  the  generator  is  dispensed  with, 
and  a  suitable  vessel  containing  concentric  cells,  a  receptacle  for 
nut  gaUs  or  other  substance  for  sublimation,  and  the  usual  trays 
is  substituted.  Arrangements  to  meet  other  requirements  are 
described. 

[Printed,  8d.    Drawing.] 

A.D.  1866,  December  5.— -N"  3197. 

BRIDGES,  Thomas,  and  BIGWOOD,  Joshua.— This  in- 
vention, relating  to  steam  boiler  and  other  furnaces,  consists  (1st) 
in  introducing  jets  of  heated  air  at  the  furnace  door,  and  (2nd)  in- 
troducing jets  of  heated  air  at  the  bridge.  The  furnace  door  is  made 
hollow  in  the  form  of  a  box,  inclosed  back  and  front  with  perforated 
plates,  into  which  are  set  short  tubes  which  form  air  passages 
through  the  door  into  the  furnace,  and  also  communicate  with 
the  interior  of  the  door  by  means  of  lateral  perforations  in  the 
tubes.  A  sliding  plate,  perforated  to  correspond  with  the  ends  of 
the  tubes,  is  fitted  outside  to  the  front  of  the  door,  and  when 
operated  by  means  of  a  lever,  is  made  to  regulate  the  air  draught 
through  the  door,  the  back  plate  of  which,  in  additvoYi  tci  \!ofc 
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tube  openingB  is  otherwise  porfoiated  for  iht  paasage  of  the  air, 
iriliich  passes  into  the  door  ilirough  the  lateral  openings  in  the 
tabes.  The  door  is  heated  by  radiation  from  the  fire,  and  the  air 
whi^  passes  takes  up  this  heat  and  carries  it  in  jet^  into  the 
fbornace.  Instead  of  a  hollow  door,  a  movable  box  maj  be  ananged 
to  heat  the  air  draught  inside  the  mouth  of  the  furnace. 

The  furnace  bridge  is  made  h(dlow  and  covered  by  a  curved 
perforated  plate ;  communicating  with  the  ash-pit  there  is  an 
opening  in  the  lower  part  of  the  bridge  for  the  admission  of  air, 
which  is  regulated  by  a  slide.  The  air  on  its  passage  is  made  to 
pass  through  perforated  plates  fixed  in  the  bridge,  whereby  the 
temperature  of  the  current  will  be  raised,  and  the  combustion 
of  the  gases  more  effectually  promoted  thereby.  The  invention 
must  be  modified  to  suit  A^aried  constructive  arrangements. 
{Trinted,  1#.    Drawing.] 

A.D.  1866,  December  5.— N°  3206.    (*  *) 

BARWICK,  Jambs,  and  TINDALL,  Samubl.-—*' Improve- 
ments in  packing  for  the  piston  rods  of  steam  engines,  and  of 
pumps  for  raising  or  forcing  hot  £uids,  acids,  and  other  cor- 
rosive matters,  which  improvements  are  also  applicable  to  the 
packing  of  the  stuffing  boxes  or  glands  of  the  spindles   or 

<<  axes  of  cocks  or  valves  used  for  the  passage  of  steam,  hot 

"  fluids,  or  acids." 

The  improvements  relate  to  the  use  of  hard  india-fubber, 
such  as  that  commonly  called  ebonite  or  vulcanite,  mixed  with 
oil  or  grease  ....  In  applying  the  mixture  thus  obtained 
we  according  to  one  method  first  bind  round  the  piston  rod  or 
other  spindle  in  the  stufi&ng  box  or  gland,  a  small  quantity  of 
gaskin  or  spun  yarn,  or  other  suitable  fibrous  matter ;  upon 
the  we  apply  a  layer  of  the  mixture,  then  a  layer  of  tow  or 
other  fibrous  substance,  then  another  layer  of  the  mixture, 
and  then  another  layer  of  the  tow  or  other  fibrous  substance, 
and  so  on  until  the  desired  quantity  of  packing  has  been 

"  obtained  ....  According  to  another  method  we  form  tubes 
or  cases  of  coarse  linen  or  other  suitable  material,  which  we 

"  fill  with  the  mixture,  and  such  tubing  so  filled  we  apply  in. 

"  the  glands  or  other  packing  in  coils  rammed  tight  around  the 

"  piston  rod  or  other  spindle,  to  be  held  there  in  position  by  the 

''  cap  of  the  gland  or  other  packing." 
[Printed,  4d,   No  Drawings.! 
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A.D.  1866,  December  5.— N«  3207. 
CLARK,  William.— (4  commmnicatwn  from  Auguste  Geriiu) — 
This  inventioii  relates  to  rotuy  engines,  in  which  the  ezpansive 
force  of  steam  er  g&a  ia  iitiluBed,  by  combining  the  rectilinear 
motion,  of  sixteen  cat  otiier  number  of  pistons,  working  in  a  series 
of  cylinders,  circumposed  at  an  angle  with  the  radius,  round  a 
wheel,  which  is  fixed  upon  a  horizontal  shaffc  mounted  in  suitable 
bearings.  The  pistons  are  diametrically  united  in  pairs  by  metal 
bands,  which  pass  over  guide  rollers,  and  as  the  wheel  rotates 
and  the  cylinders  in  succession  cross  the  vertical  plane  of  the 
axis,  steam  is  admitted  to  the  bottom  of  the  cylinders  under  the 
pistons,  which  by  turns  are  successively  driven  obliquely  upwards 
on  the  oirtward  stroke,  drawing  upwards  for  the  inward  stroke 
the  piston  on  the  opposite  side  of  the  axis,  to  which  by  means  of 
the  metal  band  it  is  attached.  The  steam  is  only  admitted  to  the 
cylinders  respectively  once  in  a  revolution,  and  that  for  the  pur- 
pose of  performing  the  outward  stroke  at  the  moment  the 
cylinders  in  succession  pass  the  vertical  line  over  the  axis.  In 
this  way  all  the  pistons  are  at  the  extremity  of  the  outward 
stroke  on  l&e  descending  side  of  the  wheel,  and  all,  while  on  the 
ascending  side,  are  lifted  or  drawn  towards  the  centre  or  axis, 
and  it  is  the  difiterence  in  the  weight  of  leverage,  produced  by  the 
position  of  the  pistons  in  relation  to  the  fulcnmi  or  axis,  that 
causes  rotaiy  motion.  The  steam  chest,  which  is  capable  of 
adjustment,  is^  fixed  to  shde  against  the  revolving  surface  of  the 
wheel,  in  such  a  position,  that  the  induction  inlets  into  the 
bott(Hn  of  the  cylinders,  in  succession  pass  over  the  outlet  from 
the  steam  chest,  at  the  proper  moment  to  effect  the  successive 
lifting  or  outward  stroke  of  the  pistons. 
[Printed,  8c2.   Drawings.] 

A.D.  1866,  December  11.— N^  3259. 

NEWTON,  William  Edward.  —  {A  communication  from 
Edouard  Victor  Jules  Joublin.) — ^This  invention  relates  to  "  appa- 
**  ratus  for  cleaning  the  outer  surfaces  of  boiler  tubes"  and 
consists  of  a  chain,  the  links  of  which  are  furnished  with  pointed 
projections,  to  act  as  scrapers,  which,  when  the  chain  is  moved 
backwards  and  forwards  round  or  across  the  tubes,  and  at  the 
same  time  is  shifted  along  them,  come  upon  their  incrusted  or 
foul  surfaces,  and  scrape  off  the  accumulated  nv&tte.i:  d<^^Q!^^^ 


there«>n.  ^  These  chains  may  either  be  made  straight  or  in  wbsk 
"  the  in^tntor  calls  a  '  helicoidal '  form,  that  is  in  prradations  or 
**  or  steiw,  OP  with  each  link  or  set  of  links  higher  or  lower  than 
**  the  preceding  or  succeeding  ones,  so  as  the  more  readily  to 
«  cover  the  surface  of  the  tube  when  wound  round  it/'  Chains 
composed  of  links  variously  formed  are  described,  as  also  different 
modes  of  applying  them.  The  use  of  cast  steel  or  case  hardenec 
iron  or  by  preference  hammered  steel  is  recommended  as  mow. 
suitable  for  the  manufacture  of  the  links. 
[Printed,!*.    Prawings.] 

A.D.  1866,  December  12.— No.  3262. 

BOYMAN,  Richard  Boyman. — ^This  invention  relates  to  the 
propulsion,  by  means  of  jets  of  high-pressure  steam,  of  sea-going 
vessels  and  aerial  conveyances. 

In  regard  to  marine  navigation;  a  set  of  the  apparatus  is  so 
affixed  at  both  sides  to  the  bilge  of  the  vessel  below  the  water 
line,  that  when  fair  winds  prevail  and  the  ship  is  running  under 
canvass  alone,  each  set  can  by  means  of  a  pair  of  steam  donk^ 
engines,  be  converged  or  drawn  within  the  contour  lines  of  the 
ship,  so  that  under  such  circumstances  they  may  not  by  drag^ging 
against  the  water,  impede  or  obstruct  the  vessels  progress.  The 
power  or  impulsive  force  of  the  steam  is  directed  upon  the  water 
through  suitable  pipes,  which  pass  out  at  each  side  of  the  vessel. 
The  apparatus  consists  of  a  horizontal  rectangular  tube  or 
permanently  fitted  to  each  side  of  the  vessel,  and  to  each  tube 
fitted  two  movable  mouth-pieces,  one  at  the  fore  end  for  driving 
ahead,  and  the  other  at  the  after  end  of  each  case  for  backing 
astern.  These  mouth-pieces  are  connected  to  the  steam  pipes, 
and  consist  of  a  series  of  bell-mouthed  tubes  or  frustums  of 
progressive  sizes,  concentrically  arranged  one  a  short  distance 
within  another.  The  extreme  ends  of  the  steam  pipes  are  bent 
round  to  a  right  angle,  so  as  to  direct  the  full  impulsive  force  of 
the  steam  jet  into  the  central  or  smallest  frustum,  whereby  (it  is 
stated)  a  current  of  water  is  induced  to  enter,  and  is  forced 
through  the  horizontal  case,  which  by  reacting  in  proportion  to 
its  velocity  upon  the  water  at  the  after  end  of  the  case,  causes 
the  propulsion  of  the  vessel.  The  steam  pipes  are  fitted  upon 
the  telescopic  slide  principle,  so  that  when  going  ahead,  the  mouth- 
piece which  effects  the  stern  movement  may  be  drawn  within  the 
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vessel.  Provision  for  preventing  the  condensation  of  the  sfeam  in 
the  pipeSj  is  made  by  incasing  and  filling  the  interspace  with  saw- 
dust, but  how  far  the  sudden  contact  of  the  steam  with  the  cold 
sea  water  will  efiPect  the  velocity  and  impulsive  force  of  the  jets, 
appears  to  have  been  overlooked. 

An  improvement  is  made  in  the  manner  of  contracting  or 
converging,  by  means  of  cams,  the  floats  of  a  marine  propelling 
wheel,  described  in  the  Specification  of  prior  letters  patent, 
granted  to  this  inventor  and  dated  May  29th,  1866,  No.  1496, 
and  his  other  letters  patent  dated  May  10th  1860,  No.  1155, 
are  referred  to. 

With  regard  to  aerial  navigation,  the  "gaseous  envelope," 
unlike  the  ordinary  pear-shaped  balloon,  is  a  horizontal  cylindrical 
shell,  195  feet  in  diameter  tapering  conically  to  a  point  at  each 
end,  the  whole  length  being  about  1300  feet.  This  shell  is  to 
1)6  formed  of  thin  sheet  steel,  aluminium,  bronze,  or  other  suit- 
able material,  strengthened  to  maintain  its  form  and  withstand 
internal  pressure,  by  numbers  of  metal  rods,  hoops,  and  stays. 
An  inclosed  platform,  longitudinally  depending  from  the  central 
part  or  cylindrical  section,  supports  saloon  accommodation  for 
200  passengers,  and  a  boiler  house  containing  four  multitubular 
steam  generators,  which  are  heated  by  the  flames  of  numerous 
jets  of  gas  supplied  from  the  "  gaseous  envelope ;"  the  water  for 
a  limited  consumption  being  carried  in  cylindrical  casings  or 
jackets,  with  which  the  boilers  are  enveloped.  The  steam 
generated  is  caused  to  issue  against  the  atmosphere  through  four 
adjustable  jet  pipes,  two  on  each  side  of  the  platform,  in  the 
direction  contrary  to  the  intended  movement  or  course  of  the 
aerial  machine,  which  is  moved  forward  by  the  reactive  resistance 
of  the  air.  The  Specification  contains  a  large  amount  of  mathe- 
matical and  dynamical  formulae,  whence  the  inventor  deduces 
sufficient  to  give  him  confidence  in  the  ultimate  success  of  his 
invention. 

[Printed,  4s.  lOd.    Drawings.] 

A.D.  1866,  December  12.— No.  3267. 

ROBINSON,  John,  and  SMITH,  John. ^{Provisional  pro- 
tection  only.)— ^This  invention  which  relates  to  the  application 
of  motive  power  from  steam  or  air  engines,  to  saw  frames, 
consists, — 
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A.D.  1^66,  December  13.— X»  3872. 
HKTV8,  PA-nricJt. — (ProrisiomaJ  profectiom  o«lf.)— Hiis  inven- 
tion relates  to  the  constniction  of  steam  boilers^  tiie  object  being 
to  obtain  additional  strength^  fiurilitate  the  generation  of  steam» 
and  enAore  greater  safety.  It  consists  Istlv,  in  the  nse  of  plates 
ioitable  in  form  and  dimensions  to  soit  the  size  and  shape  of  the 
bmler ;  each  one  of  such  plates  being  made  concaye  on  the  ontside» 
the  f/ther  side  which  is  turned  to  the  inside  of  the  boiler  being 
conrex.  2ndlj,  consists  in  the  nse  of  a  float  so  connected  to  a 
piston  in  an  inverted  sjphon  tnbe  whidh  leads  into  the  fhmaoe, 
Hiat  when  the  water  in  the  boiler  faDs  below  a  certain  level,  the 
eonres|>ondiT)g  subsidence  of  the  float  operates  the  piston  so  as 
to  open  a  valve  in  the  syphon  tube,  wherethrough  the  water  then 
cscapCM  into  the  furnace  and  eirtinguishes  the  fire.  This  part  of 
the  invention  is  applicable  to  all  boilers. 
IVrinUidfia.   tfo  Diawizigs.] 

A.D.  1866,  December  13.-.N"  3279. 

RIPLEY,  Hrnry  WU.LIAM,  and  BARKER,  Thomas.— Thv 
invention  relates  to  furnaces  for  steam  boilers,  and  is  rDa» 
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particulaily  applkabte  to  thoM  Innlen  whioh  are  oomptvuctod 
with  internal  ^ues.  The  ufyper  part  and  sides  of  iite  fomaoe  are 
inclosed  or  ooyered  by  a  wagonnshaped  casing,  wliich  oontains 
water  space  m  oetaamunioation  (by  means  of  pipes)  with  ihe  watet 
in  the  boiler,  and  in  trfinsyerse  section  is  crescent  formed.  In 
length  and  breadth  it  is  sufficient  to  cover  one  of  '^  Jukes'," 
revolving  furnace  grates,  forming  a  low  arched  fire  chamber 
above  the  fire-bed.  Anj  other  kind  of  movable  grate  bars  may 
be  employed,  including  one  which  constitutes  a  part  of  thb  inven- 
tion, and  comprises  a  transverse  series  of  horisontal  rotating  shafts, 
whereon,  packed  a  short  distance  apart,  and  ranged  from  end  to 
end  on  each  shaft,  is  a  series  of  metal  discs,  each  disc  in  thickness 
about  equal  to  the  substance  of  a  fire-bar.  The  peripheries  of  these 
discs  on  the  several  shafts,  when  the  latter  are  mounted  on  their 
bearings,  whidi  are  placed  at  intervals  along  the  sides  of  the 
furnace  frame,  are  sufficiently  contiguous  to  prevent  the  fire 
falling  through,  and  they  form  the  furnace  grating  with  an 
undulating  sui&ce.  Fixed  upon  the  end  of  each  shaft  is  a  worm 
wheel,  to  whidi  a  constant  rotative  movement  is  imparted  and 
through  them  to  the  transverse  shafts  and  discs,  by  means  of  a 
series  of  worms  fixed  at  corresponding  intervals  upon  a  longi- 
tudinal shaft,  which  obtains  motion  in  the  firont  of  the  fumaoe 
&om  the  moving  machin^,  by  means  of  a  strap  pulley.  The 
furnace  frame  being  nnounted  upon  wheels  which  rest  upon 
foundation  rails,  may  be  withdrawn  Irom  the  Aunaoei,  to  iiiiidi 
the  fuel  is  fad  in  regulated  quantity  by  means  of  a  hopper. 
[Printed,  lOd.  Dnwing.] 

A.D.  1866,  December  14.— N*  3289. 

NEWTON,  Alfred  Vincbnt. — {A  communication  from  Samuel 
Harris,) — ^This  invention  relates  to  a  steam  motor.  Horizontally 
mounted  in  a  right  line  upon  bearings  fibred  upoQ  a  rigid 
foundation,  are  two  fidiafts ;  each  shaft  rests  upon  two  bearings  ; 
one  shaft  is  tubular  and  the  other  solid.  Upon  the  contiguous 
end  of  the  latter  is  fixed  a  disc,  which  carries  round  it,  projecting 
from  one  side,  a  broad  cylindrical  rim,  forming  a  cylindrical 
box,  wherein  the  contiguous  end  of  the  hollow  shaft  or  axis 
terminates  and  carries,  extending  diametrally  on  each  side  iHm 
axis,  a  pair  of  tubular  arms,  the  extreme  ends  of  which  are  bent 
in  opposite  directions.    The  interior  o£  t\jLft  toil  \&  ixxnxv^^  ibSX 
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round  with  a  series  of  buckets,  which  receive  the  impact  of  the 
steam,  and  which  is  so  directed  into  them  in  succession  from 
the  bended  ends  of  the  hollow  arms,  that  the  disc  is  impelled 
by  the  force  of  the  steam,  thereby  causing  the  solid  shaft  to  rotate 
in  one  direction,  whilst  the  reaction  on  the  tubular  arms,  causes 
the  hollow  shaft  to  turn  the  opposite  way.  The  apparatus  is 
surrounded  by  a  casing,  whence  the  steam  after  use  escapes  by 
a  waste  pipe,  as  also  the  water  of  condensation,  which  runs  off 
by  means  of  an  outflow  pipe  at  the  bottom  of  the  apparatus. 
[Printed,  Bd.    Drawing.] 

A.D.  1866,  December  17.— N^  3309.    (*  *) 

HAU WORTH,  John.  —  {Provisional  protection  only,) — "  Im- 
"  provements  in  steam  boiler  and  other  furnaces." 

In  order  to  consume  the  smoke  the  furnace  is  built  projecting 
in  front  of  the  boiler  and  somewhat  higher  than  the  top  of  the 
flue.  The  bars  extend  both  inside  and  outside  the  front  of  the 
boiler.  The  top  of  the  furnace  outside  the  boiler  is  left  open 
for  supplying  the  fuel,  and  the  front  is  provided  with  apertures 
extending  across  its  front  for  admitting  air  and  for  stoking.  Air 
is  also  admitted  between  the  grate  bars,  but  none  enters  through 
the  open  top  of  the  furnace,  the  fuel  being  heaped  on  to  prevent 
it.  The  top  of  the  furnace  may  be  provided  with  a  hopper  for 
the  same  piurpose.  At  the  back  arranged  openly  is  a  number  of 
flre-bricks ;  these  extend  from  the  grate  bars  to  the  top  of  the 
flue  or  otherwise,  and  between  them  the  products  of  combustion 
pass.  The  bridge  is  placed  near  the  back  end  of  the  boiler. 
[Printed,  4d.    No  Drawings.] 

A.D.  1866,  December  18.— N«  3321. 

GRAY,  John  McFarlanb.  —  This  invention  relates  to  a 
steering  telegraph  and  rudder  indicator,  and  to  a  steam  steering 
engine. 

The  telegraph  and  indicator,  which  heretofore  have  been 
operated  by  separate  connections,  are  constructed  to  form  one 
machine,  the  object  being,  a  telegraph  applicable  to  steering  by 
steam  power,  and  yet  possessing  all  the  necessary  requirements 
for  steering  by  hand.  Visible  and  also  audible  communications, 
between  the  station  on  the  biidf^^  BiH^  V\v&  tcoltl  ^  V?cy&  Vi^VmL^  ace 
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efiPected  by  means  of  light  shafting,  suitably  arranged  so  as 
conveniently  to  reach  the  two  points.  The  ^^sible  indications 
are  shown  on  a  dial  by  means  of  fingers  pointing  from  the  same 
centre,  one  finger  showing  the  actual  position  of  the  rudder,  and 
the  other  the  desired  alteration  in  the  course  of  the  ship.  The 
audible  indications  are  given  by  means  of  bells. 

The  steering  engine  is  placed  at  the  stern,  and  is  entirely 
under  the  control  of  the  man  on  the  bridge.  It  is  adapted  to 
keep  the  rudder  in  the  required  position,  or  to  restore  it  to  that 
position  against  the  contrary  action  of  the  sea,  and  its  movements 
are  regulated  by  means  of  connections  with  the  telegraph  gear. 
It  consists  of  two  cylinders,  having  the  usual  ports  fitted  with 
equilibrium  cylindrical  valves,  and  a  special  valve  for  reversing  the 
direction  of  motion.  It  is  capable  of  being  thrown  out  of  gear 
with  the  telegraph  mechanism,  and  will  work  a  windlass  when 
not  otherwise  employed.  The  steam  steering  engine,  and  the 
telegraphic  and  steering  apparatus  described  and  illustrated, 
are  employed  on  board  the  *'  Great  Eastern  "  steamship.  Modi- 
fications of  the  steering  telegraph  and  rudder  indicator  are 
shown. 

[Printed,  2«.  8(2.    Drawings.] 

A.D.  1866,  December  20.— 3345. 

GRAHAM,  David^  Allan,  —  (Provisional  protection  only.)  — 
This  is  an  invention  which  relates  to  steam  and  water  traps, 
containing  an  equilibrium  discharge  valve,  operated  by  a 
spherical  float.  The  trap  case  inclosing  the  valve  and  float,  may 
be  spherical  or  of  any  other  convenient  cylindrical  form,  cast  in 
halves  and  with  a  lateral  flange,  for  the  purpose  of  bolting  to  a 
wall  or  otherwise,  at  such  a  level  that  the  water  of  condensation 
to  be  discharged  from  the  steam  pipes,  cylinders,  or  conduits, 
may  freely  flow  through  the  trap,  which  internally  is  only 
slightly  larger  in  diameter  than  the  float.  The  bottom  of  the 
float  is  connected  to  the  outlet  valve,  the  seating  for  which  is 
fitted  centrally  in  the  bottom  of  the  trap  case,  and  in  the  centre 
of  the  top  of  the  trap  case,  fitted  steam-tight  in  a  vertical  socket 
directly  in  a  vertical  line  over  the  centre  of  the  valve,  is  a  small 
piston,  which  counterbalances  the  pressure  on  and  is  connected 
to  the  valve  by  a  vertical  tube,  which  is  also  connected  to  and 
passes  central]/  through  the  float,  t\ve  «iea  oi  'Csve.  ^\'aX»'3^  ^^"^- 
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responding  with  tke  area  of  the  valve.  As  the  water  flows  into 
and  accumidates  in  the  trap  case,  the  steam  pressure  on  the  valve 
being  counterbalanced  by  the  pressure  on  the  piston^  admdts  of 
the  valve  being  opened  by  the  rising  of  the  floaty  which  sinks 
agun  with  the  level  of  the  water  as  the  latter  is  ^discharged, 
and  closes  the  valve  before  anj  escape  of  steam  can  take 
place. 
Modifications  adapted  to  various  other  purposes  ate  described. 

[Printed,  4(2.   No  Drawings.] 

A.D.  1866,  December  21.--N*  3371. 

CLARK,  William. — {A  communication  from  Claude  Moret  and 
Felix  Raux.) — ^This  is  an  apparatus  for  producuig  draught  in 
furnaces,  and  for  purifying  the  smoke.  It  consists  of  a  reservoir 
or  closed  chamber  formed  of  metal,  masonry,  or  otherwise,  in 
size  proportionate  to  the  amount  of  smoke  to  be  intercepted,  and 
havmg  two  compartments  and  two  sets  of  suction  or  delivery 
valves  respectively  for  the  inlet  and  outlet  of  the  gases  and 
smoke.  Upon  this  reservoir,  so  that  each  shall  cover  a  suction 
and  a  delivery  valve,  are  mounted  two  vertical  cylinders,  open  at 
the  top  and  surrounded  by  a  casing  to  form  a  narrow  annular 
space  for  water,  wherein,  dipping  air-tight  into  the  water  are  two 
inverted  cylindrical  trunks.  These  trunks  are  closed  at  the  top, 
and  alternately  are  caused  to  work  up  and  down  in  the  water 
space  by  means  of  suitable  connections  attached  respectivdy 
thereto  and  to  the  ends  of  an  oscillating  beam,  which  obtains 
motion  from  a  steam  engine  or  otherwise.  By  this  means  a 
constant  stream  of  smoke  is  passed  through  the  chamber,  the 
two  compartments  of  which  are  respectively  connected^  one  (the 
inlet)  with  the  furnace  flue,  and  the  other  with  a  receiver,  which 
is  a  square  shallow  vessel  containing  water,  and  having  a  circular 
grating  at  top.  Vertically  fixed  upon  the  top  of  the  receiver,  so 
as  to  inclose  the  grating,  is  the  purifying  cylinder,  which  is  filled 
with  coke  broken  in  small  pieces,  and  has  an  outlet  at  the  top. 
The  coke  is  kept  in  a  moist  or  wetted  state  by  means  of  a  peiv 
forated  pipe  coiled  inside  round  the  top  of  the  purifier,  and  a 
pipe  is  provided  to  drain  the  water  to  the  level  of  the  grating. 

The  apparatus  produces  an  artificial  draught,  and  the  products 

of  combustion  drawn  from  the  furnace  by  the  inverted  trunk 

cylinders  and    forced  through.  tVe  w^to:  m  t\v&  wceiver,  are 
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purified  whilst  pafiaing  up  through  the  wet  coke,  and  have,  when 
issuing  from  tiie  itop  of  tha  purifier,  the  appearance  of  white 
vapour ;  thej  may  be  condensed  bj  refrigeration. 
[Printed*  AdL  Bnwiiig.1 

A.D.  1866,  DooembCT  24.— N«  3390. 

LEWIS,  Richard. — ^This  invention  relates  to  the  construction 
of  rectangular  steam  boilers,  internally  furnished  with  a  series  of 
narrow  vertical  flue  sections,  transversely  disposed  in  the  water 
space  above  the  fiimace  or  furnaces,  which  also  are  inclosed  by 
water  space  that  descends  and  forms  the  sides  of  the  ash-pit, 
curving  inwards  towards  the  bottom.  The  boilers  as  suited  to 
marine  purposes  are  short.  The  furnaces  extend  towards  the 
back,  which  at  the  lowest  part  is  faced  with  fire  brick,  inclining 
upwards  and  directing  the  flaming  products  of  combustion  into  a 
vertical  flue  or  chamber,  which  turns  at  the  top  in  the  direction 
of  the  front  of  the  boiler,  and  forms  a  commimication  with  the 
backmost  vertical  flue  section.  These  vertical  flue  sections  are 
alternately  connected  top  and  bottom  by  hemispherical  bends  or 
hollow  arched  junctions,  having  the  same  internal  area  as  the  flue 
sections,  which  are  thereby  united,  so  as  to  form  one  continuous 
undulating  flue  from  the  back  of  the  boiler,  over  the  furnace  to 
the  uptake  in  front,  where  the  hot  draughts,  after  coursing 
alternately  up  and  down  in  the  passage  through  the  combined 
series,  pass  off  to  the  chimney.  Short  vertical  pipes,  which  are 
exposed  inside  the  flue  to  the  passing  heat,  are  fitted  at  their 
ends  into  the  plates  which  form  the  arched  junctions,  and  open 
communications  for  the  circulation  of  the  water  and  rising  steam 
from  below  to  above  the  flue,  and  openings  are  provided  for 
cleaning  the  sooty  and  cinerary  deposits  out  of  the  inverted 
arches  which  form  the  bottom  junctions. 

A  vertical  group  of  superheating  pipes  contained  in  a  closed 
chamber  is  disposed  in  the  uptake. 

Modified  arrangements  are  illustrated  and  described. 
[Printed,  Is,   Drawings.] 

A.D.  1866,  December  28.— -N°  3404. 

WALKER,  Thomas,  and  WALKER,  Thomas  Ferdinand.— 

(Provisional  protection  only.)  —  This  invention,  relating  to  appa- 
ratus for  regulating  the  evaporating  poNvex  Mid  ^'^•sicj  ^1  ^i«»5ss^ 
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boilers,  consists  in  the  employment  of  an  inner  cylinder  or  tube^ 
which  is  open  to  either  the  steam  or  water  space  of  the  boiler, 
and  of  an  outer  cylinder,  which  is  closed  at  one  end  and  internally 
packed  round  the  other,  so  that  it  will  slide  steam-tight  upon  the 
inner  cylinder,  where  it  rests  weighted  to  the  ordinary  boiler 
pressure.  A  number  of  weights  or  springs  are  jbo  disposed  at 
intervals  above  this  outer  cylinder,  that  as  the  cylinder  is  raised 
by  excess  of  steam  pressure,  the  weights  are  taken  up  in  succes- 
sion according  to  the  amount  of  the  progressive  increased  pressure 
and  upward  movement.  The  cylinder  is  so  connected  by  suitable 
means  with  the  flue  damper,  that  when  the  cylinder  is  raised  by 
excess  of  pressure,  the  damper  is  correspondingly  closed.  A 
connection  is  also  made  between  the  cylinder  and  the  boiler  float, 
whereby,  when  a  deficiency  of  water  exists  in  the  boiler,  and  the 
float  sinks  to  the  verge  of  danger,  a  valve  by  means  of  a  lever  is 
opened,  so  as  to  admit  water  into  the  furnace  to  quench  or  put 
out  the  fire. 

[Printed,  4(2.    No  D  rawings.] 

A.D.  1866,  December  28.— N^  3405. 

CLARK,  William. — {A  communication  from  Samuel  Joseph  Peet.) 
— This  invention  relating  to  the  construction  of  valves  for  closing 
and  opening  steam  and  other  fluid  ways,  consists  in  the  use  of  two 
discs,  disposed  a  short  distance  apart,  back  to  back  in  the  valve 
case ;  the  fluid  ways  are  opposite  the  outer  faces  of  the  discs,  and 
each  way  is  surrounded  with  a  flat  seating.  Projections  on  the 
back  of  one  disc  fit  into  cavities  in  the  back  of  the  other,  and  keep 
them  in  relative  position,  the  outer  face  of  each  disc  being  a  plane 
surface.  The  lower  end  of  the  valve  spindle,  which  screws  down 
the  spindle  socket,  is  furnished  with  a  conical  wedge  fitting  into  a 
correspondingly  formed  cavity  recessed  partly  in  the  back  of  one 
disc  and  partly  in  the  other.  When  the  discs  are  raised  by  the 
spindle,  they  are  relieved  from  the  divergent  pressure  of  the  conical 
wedge,  and  slide  easily  off  their  respective  seatings,  leaving  a  direct 
passage  for  the  fluid ;  and  when  the  spindle  is  screwed  down  in 
order  to  close  the  fluid  ways,  the  disc  faces  when  opposite  their 
seatings  are  pressed  divergently  by  the  action  of  the  conical  wedge, 
and  both  ways  are  simultaneously  closed,  the  two  discs  acting  as  a 
double  valve. 

CPrintod,8d,  Drawings."! 
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A.D.  1866,  Deaember  28.— N^  3406. 

MAKINSON,  Alexander  Woodlands.  —  The  object  of  this 
invention,  which  relates  to  locomotive  and  marine  engines,  is  to 
reduce  the  amount  of  slip  of  driving  wheels  and  paddle  wheels, 
by  bringing  when  starting,  auxiliary  tractive  effort  in  excess  of 
the  traction  or  power  required  for  continued  working.  As  applied 
to  locomotive  engines,  at  the  side  of  each  driving  wheel,  and 
somewhat  less  in  diameter,  is  fixed  upon  the  main  axle  a  friction 
wheel,  running  round  the  periphery  of  which,  is  formed  a  series 
of  deep  grooves ;  correspondingly  grooved  round,  are  two  pinions 
fixed  upon  a  transverse  shaft,  so  that  their  grooves  shall  rest  in 
the  grooves  round  the  large  wheels.  Upon  the  extreme  ends  of 
this  shaft  there  are,  mounted  on  each  side  of  the  engine,  other 
large  wheels,  grooved  like  the  others,  and  other  grooved  pinions 
upon  another  transverse  shaft,  which  is  about  level  with  the  top 
of  the  boiler.  These  shafts  are  carried  by  bracket  frames  or 
bearings,  mounted  upon  the  side  frames  of  the  engine.  Upon 
the  upper  transverse  shaft  is  fixed  a  disc,  to  which  are  attached 
pipes  radiating  from  a  hollow  steam  chamber  formed  round  the 
shaft.  The  ends  of  these  radiating  steam  pipes  are  all  bent  in 
one  direction,  so  that  the  steam  jet  issuing  from  each  against  the 
atmosphere  and  a  surrounding  casing,  causes  the  shaft  to  rotate. 
The  large  grooved  wheels  are  set  in  motion  by  the  friction  of  the 
pinions,  and  in  this  manner  it  is  proposed  to  assist  the  driving 
wheels,  and  prevent  the  slip  at  starting.  Arrangements  are 
made  for  lifting  the  wheels  out  of  action,  and  for  regulating  the 
transmission  of  steam.  The  casing  is  intended  to  act  as  a 
condenser. 

[Printed,  U.  4d.    Drawinpis.] 

A.D.  1866,  December  28.— N°  3407. 

STOREY,  Edwakd. — {Provisional  protection  only,) — ^This  inven- 
tion relates  to  steam  boilers,  and  consists  in  surrounding  the 
boilers  with  a  double  casing,  so  as  to  form  two  distinct  circum- 
vesting  chambers.  The  feed  water  flows  into  the  outer  chamber 
where  it  is  heated  by  the  hot  draughts,  which,  after  passing  through 
the  boiler  flues,  are  made  to  course  through  the  chambered  space 
between  the  inner  casing  and  the  boiler  before  passing  on  to  the 
chimney.    By  these  means  the  feed  vjatoi^V^aXfc^m*^^  ws^ssx. 
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case  whence  it  is  pumped  into  the  boiler.    The  outer  casings 
unless  required  to  do  so,  need  not  be  constructed  to  bear  pressure. 
[Printed,  4£i.    Ko  Drawings.] 

A.D.  1866,  December  28.— N«  3409. 

CUTLER,  William  Henry,  and  BROWN,  Thomas.— (Pro- 
visional  protection  only.) — ^Hiis  invention  relates  to  the  construc- 
tion of  a  valve  cock  for  stopping  and  regulating  the  flow  of  steam^ 
water,  and  other  fluids.  The  valve  seating  is  either  formed  cup- 
shaped  and  the  valve  face  flat,  or  the  seating  is  flat  and  the  valve 
&ce  cup-shaped,  so  that  the  flat  surfeice  of  one  sets  upon  the 
annular  raised  rim  of  the  other.  The  valve  face,  according  to 
the  purpose  for  which  it  is  designed,  may  be  metal,  wood,  india- 
rubber,  or  other  material,  fixed  on  one  jend  of  the  valve  spindle, 
the  other  end  being  screw  threaded  is  provided  with  a  handle, 
and  fitted  to  work  through  a  corresponding  tappet  or  threaded 
hole  in  the  end  of  the  case,  which  may,  if  required,  be  fitted  with 
a  suitable  stuffing  box,  the  valve  face  being  transverse  to  the 
spindle  length.  When  used  to  stop  the  flow  of  high  pressure 
steam  or  other  fluid,  **  it  may  be  so  constructed  as  to  be  either 
"  wholly  or  partially  opened  or  closed  by  the  said  pressure.'* 
The  form  of  the  face  of  the  valve  seat  is  modified  to  suit  tiie 
particular  material  used  in  its  construction. 
[Printecl,  4id,   No  Drawings.] 

A.D.  1866,  December  29.— N«  3416. 

SMITH,  Samuel,  and  JACKSON,  John  William.— This 
invention,  relating  to  governors  for  regulating  steam  and  other 
engines,  is  supplemental  to  Letters  Patent,  bearing  date  April  /^ 
1865,  No.  991,  previously  granted  to  these  inventors.  The  pre- 
sent invention  provides  means  for  the  prevention  of  the  too 
sudden  rise  and  fall  of  the  governor  balls  upon  the  parabolic  arms 
of  the  governor  when  any  variation  in  the  speed  of  the  engino 
takes  place,  which,  according  to  the  said  prior  invention,  was 
found  to  be  the  case.  The  means  employed  consist  in  jointing 
the  upper  end  of  the  rod  of  a  small  piston  to  the  connecting  rod 
which  transmits  motion  from  the  governor  to  the  throttle  valve^ 
The  piston  works  loosely  in  a  small  cylinder  filled  with  oil  ot 
other  fluid  slow  to  evaporate.  As  long  as  the  ordinary  unifonn 
speed  be  mamtained  but  little  Teai€>UixG&  \!&  QJSL«c^^\>ck  ^^cl^j  flight 
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rising  or  Mling  of  the  bftDs>  which  takes  place  as  usual ;  but 
should  any  sudden  acceleration  of  speed  occur,  the  corresponding 
entire  effect  cannot  be  simultaneouslj  exercised  upon  the  throttle 
valve,  because  the  liquid  in  the  cylinder  retards  the  motion  of  the 
piston  in  eiidier  direction,  which  can  only  rise  and  hXL  in  accord- 
ance with  the  i^peed  of  the  displacement  of  the  liquid  then  taking* 
place  all  round  between  the  periphery  of  the  loosely  fitting  piston 
and  the  cylinder  sides.  By  these  means  the  efPect  of  a  sudden 
change  of  speed  is  slowly  communicated  to  the  throttle  valve.  A 
spiral  spring  mounted  upon  the  small  piston  rod  is  employed  to 
moderate  the  resistance. 
CFrintocUSdL   Ihrawiag.] 

A.D.  1866,  December  29.— N°  3421. 

SIMONS,  William,  and  BROWN,  Andrew.  — This  m- 
vention  relates  to  arranging  and  constructing  steam  dredging 
machinery,  and  consists, — 

1st.  In  combining  within  one  vessel  the  steam  power  and 
dredging  machinery,  and  the  cavity  or  hopper  for  receiving  the 
dredged  material^  which  heretofore  was  discharged  by  the  dredg- 
ing buckets  into  a  separate  vessel  or  hopper  barge.  The  hull  of 
the  vessel  is  built  with  a  central  narrow  well  of  sufficient  length 
to  acconmiodate  the  bucket  ladder,  which  is  of  the  ordinary  con- 
struction, the  delivery  end  being  raised  above  deck  on  appro- 
priate framework,  to  which  it  is  attached  by  a  suitable  joint.  The 
other  end  of  the  bucket  ladder  is  £ree,  and  can  be  raised  into  the 
well  above  the  level  of  the  keel,  or  lowered  to  dredge  at  the  bottom 
by  means  of  blocks  and  chains.  The  hopper  or  hold  into  which 
the  material  is  discharged  from  the  buckets  by  means  of  a  shoot 
which  overhangs,  occupies  the  full  breadth  of  the  vessel,  and  in 
length  all  the  available  space  between  the  after  end  of  the  well 
and  the  boiler  and  engine  room,  which  is  arranged  towards  the 
stem.  When  the  hopper  is  full  the  power  shaft  is  thrown  out 
of  the  gear  of  the  dredging  machinery,  and  into  gear  with  the 
shaft  of  a  screw  propeller,  whereby  the  vessel  is  enabled  to  proceed 
direct  to  a  convenient  place,  where  she  can,  by  opening  swing 
flaps  or  doors  which  constitute  the  bottom  of  the  hopper  section, 
discharge  the  dredged  material  without  delay.  When  the  con- 
tents have  sunk  out  of  the  hopper,  the  doors  ore  raised  and  closed 
by  means  of  chains; 
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2nd.  Relates  to  a  dredging  boat^  which  is  also  capable  of  ex- 
cavating operations.  The  chain  of  buckets  on  the  ladder  is 
projected  over  the  stem  or  bows  of  the  vessel,  so  as  to  be  conve- 
niently disposed  for  removing  and  under-cutting  the  soil  or  mate- 
rial of  the  bank  or  earthy  margin  of  the  river,  canal,  or  work, 
above  the  water  level ;  and  when  the  superincumbent  mass  falls 
it  is  dredged  up  in  the  usual  way,  the  free  end  of  the  bucket 
ladder  being  lowered  to  the  required  depth. 
[Printed,  Is.  ^l.   Drawings.] 

A.D.  1866,  December  29.— N°  3424.    (*  *) 

HARRISON,  Charles. — **  Improvements  in  cocks  or  valves." 
"  I  make  the  plug  of  each  cock  or  valve  hollow  with  a  transverse 
bridge  or  stop  in  the  middle,  and  form  screws  when  required 
at  each  extreme  end  of  the  plug  for  uniting  it  to  the  pipes  of 
supply  and  discharge.  At  each  side  of  the  bridge  I  make  two 
apertures  opposite  each  other,  and  fit  on  the  plug  a  barrel 
having  two  opposite  chambers,  each  opening  over  the  bridge 
with  their  edges  agreeing  with  the  apertures  in  the  plug,  and 
when  required  the  barrel  and  chambers  are  in  connection  with 
a  disc  or  handle  wheel.  The  pipes  of  supply  and  discharge  are 
always  open  to  the  ends  of  the  plug,  and  when  the  barrel  is  in 
such  a  position  that  the  chambers  are  full  open  to  the  apertures 
there  is  a  free  passage  through  the  cock  or  valve,  but  when  the 
^  barrel  is  turned  so  as  to  place  the  openings  of  the  chambers  on 
**  the  plain  part  of  the  plug  between  the  apertures  the  passage  is 
"  entirely  closed,  and  all  areas  of  passage  between  the  ftiU  open 
"  and  entirely  closed  are  regulated  by  turning  the  barrel  and 
"  causing  the  chambers  to  be  more  or  less  open  to  the  apertures 
"  in  the  plug." 

[Printed,  lOd.    Drawing.] 

A.D.  1866,  December  31.— N°  3452. 

BOUSFIELD,  George  Tomlinson. — {A  communication  from 
George  Herman  Babcock  and  Stephen  Wilcox,  junior,) — ^This  is  aa 
invention  for  efPecting  the  cut-off  in  steam  engines,  and  regulating 
and  controlling  their  speed. 

The  cut-off  valves  are  operated  by  the  piston  of  a  small 

auxiliary  cylinder  which  rides  upon  the  main  valve,  and  acts 

Independently  of  the  mechamaxn  cotwvected  therewith,  the  main 
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valve  being  operated  in  tlie  usual  way  by  an  eccentric  on  the 
engine  shaft.  The  cut-off  valves  have  their  seatings  on  the  back 
of  the  mainvalve^  through  which^  to  correspond  with  the  cylinder 
portSj  morticed  openings  are  cut,  and  there  is  a  recess  in  the  face 
of  the  valve  for  the  passage  of  the  exhaust.  The  valve  which 
admits  steam  to  th«  small  cylinder,  is  worked  in  a  transverse 
direction  to  the  axis  of  the  cylinder  by  a  rod,  wiiich  enters  the 
side  of  the  steam  chest  through  a  stuffing  box ;  this  rod  is 
actuated  by  an  eccentric  or  crank  capable  of  moving  on  a  shaft 
in  connection  with  the  governor.  This  shaft  as  regards  time, 
revolves  coincident  with  the  engine  shaft  and  the  eccentric  which 
operates  the  main  valve,  and  according  to  the  lead  given  to  the 
valve  of  the  auxiliary  cylinder,  so  will  the  cut-off  be  regulated. 

Two  modifications  of  governing  apparatus  for  regulating  the 
action  of  the  cut-off  and  consequently  the  speed  of  the  engine 
are  described,  and  appropriate  formulae  appended  to  assist  in 
their  construction,  the  object  being  to  cause  the  gyrating  balls 
whilst  diverging  by  centrifugal  force,  to  move  on  one  horizontal 
plane  instead  of  rising  to  higher  planes  when  driven  with  mcreased 
speed,  the  resulting  effect  being  that  the  gravity  of  the  balls 
whatever  their  position  is  reduced  to  a  constant  quantity. 

[Printed,  Is,  Qd,   Drawings.] 
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SUPPLEMENT, 


A.D.  1860,  January  18.— N^  130. 

HEWrrSON,  William  Watson,  and  WALKER,  Benjamin. 
— ^This  invention  relates  to  mechanical  arrangements  and  self- 
acting  appliances  for  working  the  valves  of  steam  hammers, 
whereby  their  speed  and  action  may  be  immediately  adjusted  to 
perfcnrm  either  light  or  heavy  work.  The  motion  for  the  valve  is 
obtained  by  the  use  of  a  bell-crank  lever,  which  centres  freely 
on  a  fixed  stud  attached  to  the  frame.  The  extreme  end  of  the 
horizontal  arm  of  this  lever  is  carried  up  and  down  by  a  swivelliag 
socket  attached  to  the  hammer  block.  The  short  vertical  end  of 
the  lever  carries  a  fixed  stud,  whereon  is  a  roller,  which  works  in 
an  adjustable  cam  slot  formed  by  two  quadrants  suspended  from 
the  weighted  end  of  a  horizontal  lever,  which  moves  freely  on  a 
stud  fixed  to  project  from  the  framing,  its  other  end  beiii^  con- 
nected to  the  valve  spindle.  The  upper  part  of  one  quadrant, 
and  the  lower  part  of  the  other  are  by  means  of  links  respectively 
connected  to  horizontal  slides  which,  for  the  purpose  of  adjust- 
ment, are  severally  moved. to  and  fro  in  their  guides  by  means  of 
hand  wheels  mounted  on  screws.  By  these  means,  according  to 
the  relative  positions  given  to  the  two  quadrants,  the  form  of  the 
cam  slot  is  changed,  whereby  the  required  adjustment  is  imparted 
to  the  valve. 

[Printed,!*.    Drawings.] 

A.D  1860,  January  28.— N^  223. 

JOHNSON,  John  Henky. — {A  communication  from  Edouard 
Francois  Fossey,) — ^This  invention  relates  to  the  valvular  arrange- 
ments of  blowing  engines,  in  which  "the  objectionable  use  of 
"  clack  or  slide  valves  is  obviated  ...  by  the  application  to 
**  each  end  of  the  blast  cylinder  of  a  rotating  disc  or  outer  cover, 
provided  with  alternate  radiating  openings  and  closed  channels 
or  air  passages.    These  di&cE  io^\i^  iu.  coTLtaAt  with  the  fixed 
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*'  ends  of  the  cylinder,  wluch  have  a  number  of  radiating  open- 
ings made  in  them  corresponding  to  the  openings  in  the  rotating 
discs,  so  that  when  the  two  sets  of  openings  coincide,  as  they 
will-  intermittently  do  during  the  continued  rotation  of  the 
^'  discs,  there  wiU  be  a  free  communication  between  that  end  of 
the  cylinder  and  the  atmosphere,  whilst  the  disc  on  the  opposite 
end  of  the  cylinder  is  so  timed  in  its  rotation  that  its  air 
"  channels  will  be  over  the  openings  in  the  fixed  end  of  the 
'^  cylinder.    These  channels  when  in  this  position  form  a  com- 
''  munication  from  the  interior  of  the  cyHnder  to  an  annular 
'^  chamber  which  surrounds  the  cylinder,  and  conmiunicates  with 
''  the  main  blast  pipe.    The  discs  are  rotated  by  gearing  so  pro- 
"  portioned  in  relation  to  the  stroke  of  the  piston  that  the  end  of 
*'  the  cylinder  from  which  the  piston  is  receding  will  be  open  to 
''  the  atmosphere,  and  consequently  air  will  be  drawn  therein, 
''  whilst  the  end  towards  which  the  piston  is  approaching  will  be 
''  in  communication  by  means  of  the  radiating  air  channels  with 
''  the  annular  space  leading  to  the  blast  pipe.    The  piston  may 
*'  be  actuated  direct  from  a  steam  cylinder,  or  from  a  crank  shaft, 
"  driven  either  by  a  strap  and  pulley,  or  by  the  piston  rod  of  a 
*'  steam  engine." 

[Printed.  10(2.   Drawing.] 

A.D.  1860,  February  29.— N«  661. 

SMYTH  lES,  John  Kinnbrbley. — ^This  is  an  invention  of  a 

flying  engine  to  be  actuated  by  steam  power. 

"  A  tubular  or  a  *  Hancock's  *  boiler,  with  the  tubes  or  other 
passages  for  heated  air  as  numerous  and  small  as  possible, 
and  heated  by  the  combustion  of  oil  or  some  liquid  fuel  injected 

^'  into  the  furnace  of  the  boiler  in  vapour,  so  as  to  admit  of  an 
extreme  subdivision  of  the  heating  air  and  heated  water  without 
clogging  the  minute  air  passages,  has  attached  to  each  side  a 
sector  cylinder,  which  is  a  steam  chamber  wherein  the  piston 
turning  round  a  fixed  axis  oscillates  like  a  door  on  its  hinge  by 
an  arrangement  of  valves  similar  to  that  of  other  steam  engines. 

*'  The  prolongation  of  each  piston's  axis  is  a  rocking  shaft  turning 
round  at  each  oscillation  of  the  piston  through  the  same  angle. 
On  each  shaft  is  fixed  a  wing,  so  that  piston  shaft  and  wing 
form  one  solid,  on  which  the  steam  acts  directly  to  flap  the 
wings.    Each  wing  is  formed  of  pieces,  t\i«  xiwxs^^cs  TkA\>  \^*«sc^ 
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^  essential,  which  I  call  feathers.    Each  feather  consists  of  a 
^  long  tiering,  flexible,  and  elastic  rod  of  steel,  whose  base  is 
^  fixed  firmly  on  the  rocking  shaft,  and  whose  apex  is  fixed  to  a 
•*  wire,  whose  other  end  is  so  fixed  to  the  shaft  as  to  bend  the 
•*  rod.    The  surface  between  the  rod  and  wire  is  covered  with  silk 
**  or  thin  sheets  of  gutta  percha.    Each  successive  feathw  from 
**  the  front  backwards  slightly  overlaps  the  preceding,  so  that 
•*  cvCTy  feather  but  the  last  is  supported  against  the  air*s  resistance 
**  in  the  down  stroke  by  the  rod  of  the  next  feather  overlapjnng 
•'  its  wire,  and  the  whole  descends  as  one  entire  surface.    The 
^  last  feather  is  bent  by  the  air's  resistance  into  an  oblique  posi- 
**  tion,  which  gives  a  forward  impulse,  while  the  rest  gives  an 
•*  upward  one.     In  the  wing's  upward  stroke,  the  feathers  not 
"  supporting  each  other  fly  apart,  and  assume  that  oblique  posi- 
"  tion  which  causes  nearly  the  least  resistance  to  the  air,  and  a 
•*  slight  forward  impulse.    Wings  like  those  of  bats  may  also  be 
**  used.    A  seat  for  the  rider  is  fixed  to  the  boiler  between  the 
•*  wings,  so  that  he  can  by  slightly  inclining  his  body  throw 
"  the  centre  of  gravity  of  the  engine  and  himself  together  behind 
**  the  line  joining  the  middle  of  the  pistons,  when  he  will  ascend, 
**  or  before  it,  when  he  will  descend,  or  nearer  to  onaB  wing  than 
"  the  other,  when  he  will  turn  to  the  side  of  that  wing  which  he 
"  approaches.    ...    To  alight  gently,  the  engine  should  have 
'*  an  expanded  tail  of  silk  on  a  light  frame  and  long  elastic  legs, 
**  and  for  long  flights  a  condenser,  to  diminish  the  weight  of 
"  water  carried." 

[Printed,  2s.  4id.    Drawings.] 

A.D.  1860,  March  7.— N°  626. 

IMRAY,  John,  and  COPELAND,  James.— This  invention 
relates  to  "  steam  and  other  hammers  and  anvils,"  which  are  so 
arranged  **  that  their  position  is  adjusted  by  hydraulic  pressure^ 
•*  and  the  force  of  the  blows  given  and  received  by  l^em  trans- 
**  mitted  through  fluid." 

The  anvil  block  is  "  mounted  on  the  ram  of  a  hydraulic  cyiin- 
**  der  containing  water,  oil,  or  other  suitable  liquid,  and  com- 
"  municating  with  a  pump  or  an  elevated  cistern  or  reservoir 
"  under  pressure,  the  communication  being  regulated  by  cocks  or 
**  valves,  so  that  the  liquid  can  be  admitted  into  the  cylinder  to 
**  raise  the  ram  and  anvil  block,  or  discharged  from  the  cylinder 
^  to  lower  them." 


« 
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The  hammer,  "  whether  worked  hy  steam  or  other  power,  is 
made  in  two  parts,  one  a  cylinder  containing  Hquid,  and  the 
other  a  ram  fitted  to  the  cylinder,  so  that  when  one  part  gives 
the  hlow  the  other  part  is  subjected  to  diffused  fluid  pressure, 
instead  of  the  shock  resulting  from  solid  connection  of  parts." 
The  steam  hammer  '^  cylinder  is  mounted  on  a  &ame,  and  fitted 
with  a  piston  having  a  heavy  rod  passing  through  a  gland  and 
guide  at  the  bottom  of  the  cylinder.    The  lower  end  of  the  rod 

'*  is  fitted  with  a  hydraulic  hammer  ,  .  .  ,  or  with  a  shoe  for 
striking  the  forging  placed  on  a  hydraulic  or  other  anvil  below. 
The  parts  leading  to  the  top  and  bottom  of  the  cyhnder  com- 
municate with  a  cyhndrical  or  other  slide  valve  worked  by  a 

"  hand  lever  or  other  convenient  means.  When  the  slide  is 
moved  in  one  direction  steam  is  admitted  under  the  piston,  and 
permitted  to  escape  irom  above  the  piston  so  as  to  raise  it, 
and  when  the  slide  is  moved  in  the  opposite  direction  the  supply 
of  steam  is  shut  off  from  the  bottom  of  the  cylinder,  and  the 
steam  already  there  is  permitted  to  pass  from  the  bottom  to 
the  top  so  as  to  impel  the  piston  downwards.  The  upper  part 
opens  into  the  cylinder  at  some  distance  from  the  top,  so  that 
the  piston  in  rising  over  it  closes  it,  and  cushions  against  the 

*'  steam  retained  above  it.  The  lower  end  of  the  cylinder  has  two 
ports,  the  one  close  to  the  bottom  for  admitting  steam  to  raise 
the  piston  fitted  with  a  valve,  which  opens  to  let  steam  enter 
the  cylinder,  but  closes  against  its  egress ;  and  the  other  port 
which  communicates  through  the  slide  with  the  top  of  the 
cylinder  at  some  distance  above  the  bottom,  so  that  the  piston 
descending  over  it  closes  it,  and  cushions  against  the  steam 

"  retained  below." 
The  hydraulic  arrangement  for  raising  the  anvil  block  may  be 

applied  to  other  hanuners. 
CPrmted,  6d,   Drawing.} 

A.D.  1860,  March  21.— N°  738. 
BLACKWOOD,  John. — ^The  object  of  this  invention  is  the  so 
constructing  furnace  or  fire-bars  as  to  improve  their  lasting 
qualities,  and  facilitate  the  advantageous  combustion  of  the  fuel. 
According  to  one  modification  the  bar  is  made  or  cast  tubular 
and  oviform  in  transverse  section,  the  ends  being  suitably 
fashioned  for  resting  on  the  cross  bearers  which  support  the  grate 
surface.    The  atmosphere  having  a  free  passage  through  tk<&\^'«s%. 


<c 
ft 

fC 


c< 
(f 

S( 

te 
tc 
<t 

St 


(S 

te 
ft 
tt 
te 
ee 


1220  THE  STEAM  ENGINE. 

oarries  off  a  large  portion  of  the  lieat  communicated  to  fhem  by 
the  contact  of  the  burning  fuel,  whereby  the  destructive  effect  of 
the  heat  upon  the  metal  of  the  bars  is  counteracted.  The  upper 
part  of  the  bars  forming  the  grate  surface  may  be  flat,  but  the 
convexity  of  the  oviformed  bar  is  preferred. 

The  furnaces  of  locomotives,  stationary  and  marine  engines, 
when  fitted  with  these  bars,  do  not  require  any  preparatory 
alteration. 

[Printed,  7d.    Drawing.] 

A.D.  1860,  April  17.— N«  959. 

STEVENS,  Charles.  —  {A  communication  from  Hypolitte 
Durand,) — This  is  an  invention  of  a  novel  arrangement  for  driving 
mill  stones  by  steam  power.  The  principle  of  action  resembles 
the  old  pug  mills,  only  instead  of  a  horse  being  employed  to  drag 
round  the  radiating  lever  arm  which  gives  motion  to  the  main 
central  vertical  axis  or  shaft,  a  locomotive  engine  running  upon  a 
circular  railway  which  circumvests  the  mill  stones  and  gearing,  is 
attached  to  the  end  of  the  lever  and  constitutes  the  moving  power. 

The  axles  of  the  wheels  of  the  locomotive  are  placed  at  an  angle 
corresponding  to  radial  lines  which  intersect  the  central  mill  axis, 
and  the  wheels  which  run  on  the  outside  rails  are  made  larger 
than  those  which  run  on  the  inner  rails,  in  proportion  to  the 
circumferential  measurement  of  each  ring  or  rail,  in  order  that 
all  friction  on  the  rails  may  be  avoided.  The  framing  of  the 
locomotive  conforms  to  the  segmental  curve  of  the  rails,  bat 
its  construction  is  not  further  described.  Its  rate  of  speed  is 
450  feet  per  minute,  and  the  mill  stones,  of  which  there  are 
two  pairs  actuated  by  suitable  gearing  on  the  main  vertical  axis, 
make  120  revolutions  in  the  same  time,  the  speed  of  each  pair 
being  increased  by  spur  gearing  on  their  respective  axes. 

An  equable  low  temperature  of  the  mill  stones  is  maintained 
by  means  of  internal  radiating  air  passages^  through  which  when 
the  stones  are  revolving  at  the  working  speed  currents  of  air  are 
drawn  in,  whereby  heating  of  the  stones  is  prevented. 

[Printed,  lOd.   Drawing.] 

A.D.  1860,  July  6.— N»  1634. 

GRIMSHAW,  Weston. — ^This  invention  relates  to  machineiy 
combined  with  steam  power  for  compressing  brick  earth,  and 
other  materia].     It  consists ;— 
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1st.  In  a  ''  mode  of  stopping  the  pistons  of  those  machines  in 
which  the  direct  action  of  steam  is  employed  for  compressing 
brick  earth,  and  other  materials,  in  order  to  produce  bricks  or 
other  articles  of  a  uniform  thickness ;  the  piston  rod  is  made 
with  a  slot,  through  which  passes  a  beam  attached  to  the  lid 
or  other  convenient  fixed  part  of  the  machine ;  this  beam  is 
adjustable  by  screw  nuts  or  otherwise,  and  when  the  piston 
has  performed  its  requisite  traverse  the  beam  arrests  it ;  the 
same  object  may  be  accomplished  by  making  a  shoulder  on  the 
piston  rod,  which  shoulder  comes  against  an  adjustable  beam 
**  or  stop  piece." 

2nd.  '^  Admitting  steam  to  the  top  of  the  piston  after  the 
'^  stroke  has  been  given,  in  order  to  bring  the  piston  down  so  as 
"  to  be  in  its  proper  position  for  the  succeeding  stroke/' 

3rd.  "  When  compressing  articles  that  do  not  require  to  be  of 
"  a  imiform  thickness,  such  as  artificial  fuel,  flour,  or  other  mate- 
"  rial,  but  where  the  full  force  of  the  steam  is  required    .... 
providing  a  passage  for  the  escape  of  the  steam   when  the 
mould  fails  to  receive  its  proper  supply;   the  passage  may 
merely  allow  the  steam  to  blow  off  or  convey  it  to  the  opposite 
**  side  of  the  piston." 
4th.  The  application  of  a  "  false  bottom  to  the  mould  boxes." 
[Printed,  l9. 4d.    Drawings.] 

A.D.  1860,  August  8.— N^  1914. 

BROOMAN,  Richard  Archibald. — (A  communication  from 
Hippohfte  Amidie  Buquet  and  Raotd  Jacques  Marie  Destrem,) — 
This  invention  relates  to  an  "  excavating  machine  for  boring 
'*  tunnels  and  performing  other  excavating  operations." 

The  "machine  consists  of  a  strong  under  carriage  or  bed 
**  mounted  on  wheels  or  rollers,  upon  which  a  firame  carrying  an 
engine  gear  work  and  the  excavating  tools  hereafter  described 
is  free  to  be  moved  to  and  fro.  The  excavating  tools  consist 
of  a  series  of  circular  frames,  wheels,  or  discs  carrying  on  a 
portion  of  their  circumference  movable  teeth  or  chisels.  These 
tools  act  as  circular  saws ;  they  are  keyed  on  the  same  shaft;, 
say  to  the  number  of  five,  more  or  less,  with  a  space  between 
every  two.  The  engine"  may  be  worked  by  steam,  or  by  preference 
with  compressed  air,  which  "  after  performing  its  function  in  the 
c^linder^  escapes  and  aids  in  ventalatmg  ^e  \.\xxlxl<^  Qt  ^^^ 
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*'  confined  work  being  excavated.  As  fast  as  the  saws  cat  their 
way  so  is  the  frame  advanced  until  they  have  penetrated  to 
nearly  one  half  of  their  diameter ;  the  whole  machine  is  then 
drawn  back,  and  the  portions  of  rock  or  earth  between  the  saw 
cuts  are  readily  knocked   out  by  levers,   wedges   and   other 

"  suitable  tools,  and  removed ;  the  excavator  is  again  advanced, 

**  and  operates  as  before." 

**  To  open  a  tunnel  with  the  excavating  machine  two  similar 

"  machines  on  the  same  level  are  used,  one  somewhat  in  advance 
of  the  other,  so  that  when  the  first  machine  has  finished  cutting 
its  grooves  it  is  drawn  back  and  the  second  one  advanced,  while 
the  workmen  demolish  the  partitions  left  between  the  saw  cuts 
of  the  first  machine,  and  also  between  the  courses  of  the  two 
machines,  and  clear  away  the  rubbish.** 

[Printed,  lOd.    Drawings.] 

A.D.  1860,  August  28.— N°  2071. 

EFFERTZ,  Pbtbr.  —  This  invention  relates  to  machinery  for 
making  and  transporting  bricks  and  similar  articles,  and  utilizing 
turf,  peat,  coal  dust,  and  similar  substances.  It  is  supplementary 
to  a  prior  invention,  for  which  Letters  Patent  dated  Januaiy  26, 
1860,  No.  201,  were  granted  to  this  inventor. 

The  machinery  combines  the  clay  purifying  apparatus,  the 
moulding  press,  and  the  steam  engine,  the  inverted  cylinder  of 
which,  supported  on  or  between  two  upright  standard  frames, 
g^ves  motion  to  a  horizontal  crank  shaft,  which  rests  in  bearings 
attached  to  the  standards,  and  by  means  of  toothed  f^eaiing 
imparts  motion  to  the  different  functional  parts  of  the  apparstos, 
which  purifies,  mixes,  and  when  prepared,  raises  the  clay  or 
material  into  appropriate  moulds.  Several  modifications  are 
illustrated  and  described.  The  first  acts  as  follows : — ^The  fresh 
clay  is  passed  into  a  hopper,  wherein,  near  an  opening  at  the 
bottom,  is  a  revolving  shaft  furnished  with  combs  or  beaters. 
The  clay  thus  partly  prepared  is  pressed  through  the  opening 
into  an  elevator,  wherein,  fixed  upon  spindles,  are  spiral  knives, 
and  a  grid  for  the  detention  of  stones  and  other  objectionable 
matter.  The  knives  raise  the  day  and  press  it  through  the  grid 
into  a  drawer,  whence  it  is  pushed  forward  over  the  moulds,  and 
forced  therein  by  pistons  or  pressers.  The  bricks  are  raised  liy 
An  upward  movement  of  tlie  boUonv  c^  ^<&TSi<csviX<^!i^,«Bk<^  shifted 
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on  to  adjustable  endless  webs  or  aprons  contained  in  frames,  and 
thereon  carried  to  the  drying  ground  by  means  of  a  system  of 
wagons,  running  on  tramways  or  otherwise,  means  being  pro- 
vided for  facilitating  the  unloading  without  injury  to  the  brioks. 
CPrinteoUSiL    Prawinss.] 

A.D.  1860,  October  lO.—N*  2466. 
SCOTT,  John. — {'Provisional  protection  only) — This  mvention 
relates  to  the  manufticture  of  anchors,  and  to  the  apparatus 
employed.  Instead  of,  as  in  making  the  common  admiralty 
anchor,  first  welding  the  two  palms  on  the  two  arms,  and  then 
welding  the  two  arms  to  the  but  end  of  the  shank,  the  two  arms 
with  the  palms  and  shank  are,  without  welding  in  the  anchor 
shop,  forged  in  one  piece.  For  this  piMpose,  the  bed  plate  on 
which  the  ordinary  steam  hammer  works,  instead  of  being  flat  is 
made  in  the  form  of  a  trough  or  open  space,  "  so  that  the  shaft 
and  arms  not  being  hammered  on  under  the  hammer,  but 
going  down  below  it  in  the  open  space,  by  turning  and  moving 
the  anchor  every  part  can  be  brought  under  the  hammer, 
^  whereas  if  the  bed  was  flat,  as  in  the  ordinary  steam  hammers, 
**  this  could  not  be  done.** 
[Printed,  4d.    No  Drawings.] 

A.D.  1861,  January  4.— N"  25. 

FAIRBAIRN,  Andrew. — {A  communication  from  John  HaswelL) 
— "  This  invention  relates  to  a  novel  arrangement  of  press  or 
"  hanmier  for  operating  upon  large  masses  of  metal  by  the  com- 
bined agency  of  steam  and  hydraulic  pressure,  the  object  being 
to  obtain  an  economical  and  efficient  substitute  for  heavy  steam 
hammers.  To  this  end,  the  hydraulic  press  used  to  impart  the 
forging  pressure  to  the  metal  to  be  operated  upon  is  provided 
with  two  cylinders,  one  being  immediately  above  the  other,  and 
their  axes  coinciding.  The  diameter  of  the  upper  cylinder  is 
small  compared  with  that  of  the  lower,  the  upper  cylinder 
being  intended  to  receive  a  differential  piston,  while  the  lower 
cylinder  is  fitted  with  the  press  piston  that  carries  the  hammer 
'^  of  the  compressing  die.  The  rods  of  the  two  pistons  are  oon- 
"  nected  together  outside  the  press  by  coupling  rods,  so  tiiat 
"  when  water  is  admitted  to  the  underside  of  the  differential 
'^  piston,  and  the  escape  valve  for  the  water  thai;  ^vea  thft  ^^(»k- 
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"  sure  to  the  hammer  b  opened,  the  hammer  will  be  quickly 
"  raised  from  its  work  to  the  required  elevation  for  repeating  the 
"  blow." 

The  hydraulic  cylinders  are  supplied  with  water  at  any  pressure 
by  two  force  pumps,  which  have  their  action  by  turns  direct  from 
a  large  horizontal  steam  cylinder,  lineally  disposed  between  them, 
so  that  the  rod  which  carries  the  steam  piston,  works  to  and 
forth  through  the  ends  of  the  steam  cylinder,  and  at  each  en4 
carries  a  crosshead,  to  which  respectively  the  plungers  of  the  two 
pumps  are  rectilineally  attached;  these  by  acting  alternately, 
keep  up  and  supply  under  great  pressure,  a  constant  stream  of 
water,  which  is  conveyed  to  the  press  hanuner  cylinders  by  suit- 
able pipes.  The  valves  of  the  hydraulic  cylinders  are  operated 
respectively  by  a  small  pair  of  auxiliary  engine  cylinders.  These 
ore  mounted  upon  the  main  steam  cylinder,  and  have  their  slide 
valves,  by  means  of  separate  handles,  under  the  control  of  the 
workman.  The  steam  slide  valve  of  the  main  cylinder  is  operated 
direct  by  the  piston  rod  of  a  small  horizontal  steam  cylinder,  the 
slide  valve  of  which  is  actuated  by  a  tappet  on  one  of  the  cross* 
heads  of  the  main  piston  rod,  and  a  cut-off  valve  is  operated  by 
a  slotted  lever  moved  by  a  stud  fixed  to  the  crosshead  at  the 
opposite  end. 

The  power  of  the  ,press  hammer  is  equivalent  to  the  steam 
power  on  the  main  piston,  and  articles  of  large  or  small  dimen- 
sions can  be  treated  with  either  heavy  or  light  blows,  without 
relation  to  the  height  whence  the  hammer  falls.  The  velocity 
and  number  of  blows  given  per  minute,  which  in  comparison 
approaches  the  steam  hammer,  is  due  to  the  efficient  action  of  the 
two  auxiliary  steam  cylinders. 

This  press  hammer,  it  is  stated,  works  without  either  noise  or 
vibration. 

[Printed,  2ff.  9d.    Drawings.] 


A.D.  1861,  April  2.— N«  809. 

WINTON,  John  Gribvb,  and  COWAN,  Thomas  William.— 
This  invention  relates  to  modifications  of  forge,  machine,  and 
other  hammers  combining  mechanical  and  direct  motive  power 
action. 

The  first  described  consists  of  a  single  standard  frame,  suitably 
formed  and  having  a  strong  \>af^ci.  \v\)i<c^  <sQ)TkS^>itea  the  anvfl 
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block.  The  upper  end  of  the  hammer  block  receives  the  lower 
end  of  the  rod  of  a  pi^n,  which  works  upwards  to  and  forth  in 
an  inverted  steam  cylinder^  fixed  to  the  overhanging  face  of  the 
upper  part  of  the  frame.  The  hammer  block  is  lifted  mechanically 
by  a  cam  tappet^  which  is  fixed  upon  a  shaft  and  has  a  coupled 
bearing  at  the  back  of  the  standard,  and  by  means  of  a  strap  and 
pulley  obtains  motion  from  a  steam  engine  or  other  motive  power. 
The  cam  at  each  revolution  of  the  shaft  depresses  the  free  end  of  a 
horizontal  lever,  which  has  its  fulcrum  on  a  bolt  projecting  from 
the  frame ;  the  other  end  of  the  lever  is  attached  by  a  short  link 
to  the  hammer  block,  and  by  these  means,  when  the  hammer 
block  rises,  the  piston  is  forced  up  to  the  top  of  the  cylinder, 
which  has  upon  it  a  chamber,  wherein  the  air  contained  in  the 
cylinder  is  forced  by  the  rising  piston  and  compressed,  unless  a 
light  blow  be  reqxured,  in  which  case  the  air  is  allowed  to  escape, 
and  air  is  retained  below  the  piston  to  moderate  by  cushioning 
the  fall  of  the  hammer ;  but  when  heavy  blows  are  required,  the 
reaction  of  the  compressed  air  is  employed  to  add  energy  to  the 
blow  when  the  hammer  falls.  The  air  is  admitted  both  above  and 
below  the  piston  by  valves  that  close  against  its  emission,  which 
is  regulated  by  cocks  under  the  control  of  the  workmen. 

Steam  hammers  have  an  air  cylinder  fixed  upon  their  steam 
cylinder,  so  that  one  piston  rod  answers  to  both.  The  steam, 
which  is  admitted  through  an  equilibrium  valve  and  raises  the 
hammer  block,  is  exhausted  through  a  passage  into  the  upper  part 
of  the  cylinder,  where  it  acts  expansively  above  the  piston,  and 
imparts  its  energy  to  the  hammer's  fall,  assisted,  as  required  more 
or  less,  by  the  compressed  air  in  the  cylinder  above. 

Hammers  are  also  operated  entirely  by  compressed  air  pumped 
into  receivers  by  suitable  pumps,  the  plungers  of  which  act  upon  a 
medium  of  water,  and  the  same  principle  is  applied  to  pile  driving 
machines. 

[Printed,  28, 5d,   Drawings.] 

A.D.  1861,  April  3.--N«  821. 
WRIGHT,  Thomas,  and  WRIGHT,  Hugh.— The  object  of 
this  invention,  is  the  direct  implication  of  the  elastic  pressure  of 
steam  to  brakes,  for  retarding  or  stopping  colliery  and  other 
stationary  engines  and  machinery.  For  this  purpose,  an  open 
ended  steam  cylinder,  and  a  piston  and  rod  are  employed,  to 
which  respectively  the  free  ends  of  the  biik.^  ^ttv^^^XMSsA^^,  est 
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blocks  are  attached.  Both  the  cylinder  and  the  piston  are  mor- 
able,  and  so  arranged  that  when  steam  is  jadmitted  between  tiie 
dosed  end  of  the  cylinder  and  the  piston,  they  are  caused  to  move 
in  opposite  directions,  and  by  acting  divergently  and  simul- 
taneously polhng  against  each  other,  tighten  the  brake  strape 
round  the  periphery  of  the  brake  wheel  or  pulley,  or,  according 
to  one  modification,  causing  by  suitable  contrivances,  the  brake 
blocks  to  converge,  and  press  from  opposite  directions  upon  the 
periphery  of  the  wheel.  By  means  of  a  quadrant  lever,  iihe 
throttle  valve  which  supplies  steam  to  the  engine,  is  closed  at  the 
same  time  that  steam  is  admitted  to  the  brake  cylinder  through  a 
three-way  cock,  which  also  answers  for  the  exhaust ;  when  this 
takes  place  the  brakes  are  relieved,  one  by  a  counterbaluice 
weight,  and  the  other  by  the  weight  of  the  cylinder.  The  con- 
structional arrangements  require  modifying  to  suit  various  modes 
of  application. 

[FrintecU7d.   Drawing.] 

A.D.  1861,  April  4.— N°  825. 

ALLEYNE,  John  Gay  Newton. — ^The  object  of  this  invention, 
which  relates  to  the  process  of  rolling  iron,  is  to  facilitate  the 
manufacture  of  large  masses,  and  also  expedite  the  process  of 
rolling  thin  plates  or  bars  before  the  metal  has  time  to  cooU  To 
this  end : — 

1st.  Rolling  iron.  Two  steam  engines  are  employed  to  actuate 
the  rolling  mill  by  turns  in  opposite  directions,  in  order  that  so 
soon  as  a  mass  of  heated  metal  is  passed  between  the  rollers  in 
one  direction  by  one  engine,  the  mill  may  be  disconnected  there- 
with and  thrown  into  gear  with  the  other  engine,  and  the  mass 
returned  thereby  through  the  same  or  other  grooves  in  the  refers, 
whilst  during  the  interval,  the  first  engine  employed  has  time  to 
get  up  its  speed  and  the  momentum  of  its  fly  wheel.  In  this 
way  the  metal  may  be  rapidly  sent  to  and  fro  between  the  rollers, 
and  the  process  be  completed  whilst  the  metal  is  hot.  The 
engines  being  alternately  relieved,  have  in  the  intervals  time  to 
recover  speed,  and  accumulate  the  power  necessary  for  the  rapid 
performance  of  the  process. 

2nd.  Relates  to  apparatus  for  readily  and  expeditiously  moving 
the  masses  or  the  plates  of  heated  metal  in  succession  opposite 
^e  /Several  grooves  in  the  ioYL«ta»  oil  ttoxcL  one  roUing  mill  iP 
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another,  before  the  metal  has  time  to  cooL  For  this  purpose, 
travellers  mounted  on  wheels  which  run  on  tramways  are  em* 
ployed.  The  ways  are  laid  on  each  side  of  the  machines,  which 
are  lineally  disposed,  and  the  travellers  or  carriages  are  actuated 
by  the  motive  power. 

[Frmtod,2a.8d,   Drawings.] 


A.D.  I86I,  April  11.— N»  889. 

SHAND,  James,  and  MASON,  Samuel.  —  This  invention 
relates  to  the  construction  of  steam  fire  engines  and  pimips. 
The  steam  boiler  employed  is  of  the  vertical  class,  composed  of 
two  conical  tubes ;  the  inner  tube  forming  the  fire-box  and  chimney, 
is  surroimded  by  water  and  steam  space,  inclosed  by  the  outer 
tube,  which  constitutes  the  shell ;  by  means  of  a  horizontal  tube 
fixed  to  the  opposite  sides  of  the  shell,  a  transverse  opening  is 
made  through  the  boiler ;  the  axle  of  the  hind  wheels  of  the  car- 
riage passes  through  this  tube,  which  is  surrounded  by  water 
space  inclosed  by  an  outer  tube  attached  to  the  opposite  sides  of 
the  inner  cone  or  furnace.  Two  or  more  single-acting  steam 
cylinders  are  employed  in  conjunction  with  two  or  more  single- 
acting  pump  cylinders,  placed  hneaUy  to  act  in  pairs,  so  that  the 
steam  piston  and  pump  piston  constituting  a  pair,  are  connected 
and  fixed  a  certain  distance  apart  by  intervening  rods.  The 
crank  shaft  crosses  the  space  between  the  steam  and  the  pump 
cylinders,  passing  between  the  rods ;  the  crank  throws  corre- 
sponding to  the  axial  lines  of  the  cylinders  are  set  at  suitable 
angles,  and  the  connecting  rods  may  be  jointed  to  either  the 
steam  or  the  pump  pistons  as  most  convenient.  The  steam  slide 
valves  and  steam  chest  are  fitted  on  the  covers  of  the  cylinders. 
Metallic  pistons  and  packings  are  used.  The  valves  of  the  fire 
engine,  made  of  metal,  vulcanized  india-rubber,  or  other  material, 
are  accessible  without  removing  or  deranging  any  part  of  the 
machinery. 

[Printed,  lOd.    Drawing.] 

A.D.  1861,  April  13.— N^  905. 

GWYNNE,  James  Eglinton  Anderson. — (Provisional  pro- 
tection only.) — ^This  invention  relates  to  the  construction  of  steam 
or  other  motive  power  machines,  for  bieakin^  ot  c?cw!^qxc^  ^^^ofi^ 
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and  other  substances.  The  apparatus  when  required  to  be 
portable  is  mounted  on  wheels,  and  comprises  two  side  frames 
whereon  at  one  end  is  fixed  the  box  containing  cutters,  breaking 
bars,  and  other  contrivances,  and  at  the  other  end  the  gearing  for 
moving  the  hammers,  which  may  be  fixed  in  a  horizontal  row, 
turning  round  on  one  axis,  and  lifted  hy  levers  fixed  on  the 
moving  shaffc,  to  whi^h  the  power  is  directly  applied.  Buffers 
are  provided  to  receive  the  blows  of  the  hammers  when  there  is 
not  sufficient  material  beneath,  in  order  to  prevent  striking  the 
cutter  plates,  the  weight  of  the  blows  being  regulated  by  springs. 
The  stone  or  material  when  forced  between  the  cutters  falls  upon 
a  vibrating  perforated  platform  or  sieve,  having  holes  of  different 
dimensions  for  sorting  the  various  sizes  of  broken  stone  into 
separate  heaps.  A  feeding  apparatus  can  be  arranged  to  bring, 
and  after  the  operation  take  away,  the  material.  The  cutters  are 
arranged  and  shaped  in  various  ways  according  to  the  nature  of 
the  work,  and  they  may  be  placed  on  elastic  cushions.  A  steam 
cylinder  is  sometimes  applied  to  work  the  machines  direct ;  they 
are  also  worked  by  other  motive  power.  Other  arrangements  and 
details  are  proposed. 

[Printed,  4<2.    No  Drawings.] 


A.D.  1861,  May  2.— N»  1095. 

WILSON,  John  Charles. — (Provisional protection  only.) — ^This 
invention  relating  to  machinery  employed  in  the  manufacture  of 
sugar,  consists — 

1st.  In  conjoining,  either  direct  or  by  means  of  intervening 
girders  or  base  plates,  the  sugar  cane  mill  with  a  steam  engine 
and  steam  boiler  suited  to  burn  wood  or  "  megass,"  so  that  the 
whole  may  form  one  combined  arrangement,  and  the  united 
weight  of  all  the  parts  contribute  to  the  steady  working  of  the 
machinery  when  in  operation. 

2nd.  Employing  a  .boiler  formed  with  a  circular  top,  straight 
or  curved  sides,  and  a  flat  base,  and  having  a  large  internal  fur- 
nace placed  in  a  flue  of  large  capacity,  for  the  purpose  of  burning 
wood  fuel ;  when  required  to  increase  the  evaporating  power  of  a 
boiler,  it  is  proposed  to  place  water  tubes  in  the  flues. 

drd.  Transmits  the  power  of  the  engine  to  the  sugar  mill 
by  means  of  bevel  gearing,  matosA  oi  ^^  ^^^a  %«ax  usually 
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employed;  and  instead  of  cast  iron,  makes  all  the  gearing 
employed  either  of  steel  or  wrought  iron. 

4th.  Constructs  in  one  piece  of  steel  or  iron  each  of  the  sugar 
mill  rollers,  with  its  shaft  and  pinion  either  cast  or  forged  solid 
therewith. 

5th.  Employs  wrought  iron  or  steel  either  separate  or  com- 
bined for  the  entire  construction  of  the  side  standard  frames,  and 
instead  of  a  screw  employs  a  wedge  operated  by  suitable  mecha- 
nism for  regulating  the  height  of  the  rollers,  and  a  spring  that 
constantly  presses  against  the  bottom  roller  in  combination  with 
the  trash  turner,  for  the  purpose,  when  the  rollers  are  ''  opened," 
of  preventing  the  crushed  cane  falling  into  the  juice. 

6th.  In  cases  where  sugar  mills  are  driven  by  water  power,  dis- 
penses with  the  ordinary  brickwork  breast  and  foundations,  and 
places  the  wheels  in  an  iron  trough  or  "  breast,"  to  which  the  mill 
is  coi^oined. 

7th.  Relates  to  arrangements  for  the  gearing  and  parts  in 
connection  with  mills  actuated  by  the  power  of  animals. 

8th.  Vaporizes  the  aqueous  portions  of  saccharine  fluids  by 
means  of  heated  air  instead  of  the  ordinary  boiling  process ;  the 
air  when  heated  to  the  necessary  temperature  is  passed  over  the 
surface  of  the  fluid. 

[Printed,  4cl.    No  Drawings.] 

A.D.  1861,  May  6.— N»  1138. 

JOHNSON,  William. — ^The  object  of  this  invention,  which 
relates  to  railway  carriages  and  locomotive  engines,  is  to  facilitate 
their  running  round  curves.  To  this  end  the  body  of  the  car- 
riage, which  may  be  of  considerable  length,  is  mounted  on  four- 
wheel  trucks  or  under-carriage  frames,  one  truck  or  frame  being 
placed  a  suitable  distance  from  each  end,  and  each  truck  has 
liberty  to  move  in  conformity  with  the  curve  of  the  rails  ;  they 
are  held  respectively  by  a  vertical  axis  or  pivot  attached  to  the 
imderside  of  the  carriage  body,  and  disposed  over  the  outer  end 
axle  of  each  truck.  Upon  these  outer  axles  the  rims  of  the  wheels 
are  plain,  and  instead  of  a  flange,  small  disc  wheels  mounted  on 
a  horizontal  shaft,  respectively  beneath  the  end  axle  of  each  truck, 
are  fitted  to  sustain  the  lateral  pressure  against  the  rails;  the  inner 
or  contiguous  wheels  of  the  two  trucks  are  flanged.  Each  under 
frame  is  provided  with  one  set  of  central  buffers  lecdlmsRSS^ 
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amnged,  and  the  axle  bearings  may  be  of  the  ordinarj  descnp- 
tion^  or  otherwise.  When  the  carriage  is  running  on  a  straighi 
line  of  rails,  all  the  axles  of  the  several  trucks  or  under  frames 
are  relatively  parallel,  but  when  running  round  curves^  the  axles 
of  each  truck  point  in  radiating  lines  to  the  common  centre  of 
the  curve. 

Locomotive  engines  constructed  upon  this  principle  have  long 
cylindrical  boilers  mounted  on  four-wheel  under  truck  frames, 
one  frame  at  each  end  with  liberty  to  swivel  on  a  vertical  axis  or 
pivot  attached  near  the  ends  respectively  to  the  under  side  of  the 
boiler,  and  each  truck  frame  is  to  be  driven  independently  by  a 
separate  pair  of  engines. 
[Printed,  1«.  (kl.    Drawings.] 

A.D.  1861,  June  3.— N»  1386. 

PENRICE,  Herbert  Newton.  —  This  invention  relates  to 
"  machinery  for  tunnelling  and  driving  galleries  through  rocks 
"and  other  strata." 

In  the  specification  of  a  former  patent,  dated  November  6, 
1858,  No.  2481,  tunnelling  machinery  is  described,  worked  by 
steam  supplied  from  a  boiler  at  a  distance.  According  to  the 
present  invention,  the  steam  required  to  actuate  the  machinery  is 
suppHed  by  a  boiler  of  the  locomotive  class  and  connected  there- 
with ;  the  whole  combination  of  boiler,  engines,  and  machinery 
being  mounted  on  wheels,  is  advanced  as  the  work  progresses  by 
means  of  worms  on  shafts,  respectively  disposed  on  each  side  of 
the  boiler.  Arrangements  are  made  for  driving  these  shafts  at  a 
speed  suited  to  the  nature  of  the  work,  the  worms  engaging  with 
worm  wheels  fixed  upon  the  axles  of  the  supporting  wheels, 
which  incline  towards  each  other,  and  have  their  peripheric 
farmed  to  suit  the  curvature  of  the  tunneL  The  vidves  of  1^ 
Bteam  cylinders  which  actuate  the  cutting  implement^  and  the 
pump  or  pumps  are  by  the  aid  of  suitable  gearing  worked  by 
the  piston  of  a  small  additional  steam  cylinder,  which  also  drives 
the  screw  shafts^  and  an  endless  chain  of  scrapers  is  arranged  for 
removing  from  the  face  of  the  working,  the  debris  which  is 
brought  down  by  the  cutting  tool.  As  described  in  the  former 
specification,  this  tool  consists  of  a  large  disc  or  head  mounted 
on  the  end  of  a  main  horizontal  shaft,  which  has  rapid  to  and  fro 
Jongitudinal  movement,  and  as  the  work  progresses  is  carried  by 
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the  carriage  up  the  centre  line  of  the  tunnel.  The  cutters  are 
fbced  on  the  face  of  the  disc,  which  delivers  blows  in  quick  suc- 
cession direct  against  the  hce  of  the  working,  revolving  slowly  at 
the  same  time. 

The  products  of  combustion  and  waste  steam  are  carried  off 
by  a  pipe  supported  near  the  roof  of  the  tunnel,  the  draught 
therein,  when  necessary,  being  aided  by  a  fan,  which  assists  the 
ventilation. 

CPrinted,!*.  VkL    Drswizigs.] 

A.D.  1861,  June  7.— N«  1442. 

HARLOW,  Robert. — ^This  invention  relates  to  the  fumaoes, 
bridges,  and  tubes  of  steam  boilers. 

In  lieu  of  the  ordinary  brick  bridge,  a  wrought-iron  vessel  with 
welded  joints  is  employed,  and  conformed  in  shape  to  suit  the 
transverse  section  of  the  flue.  The  ends  of  a  number  of  steel 
tubes  passing  through  this  hollow  bridge  are  set  into  the  front 
and  back  pistes  respectively,  and  form  passages  from  the  fmmaoe 
through  the  bridge  for  a  portion  of  the  Are  draught,  which  also 
passes  through  a  narrow  opening  over  the  top,  where  there  is  a 
communication  between  the  hollow  bridge  and  the  interior  of  the 
boiler  through  the  upper  part  of  the  flue,  and  there  is  another 
oommunioation  between  the  lower  part  of  the  boiler  and  the 
bottom  of  the  bridge,  which  insures  circulation  of  the  water ;  this 
bridge  ii  applied  to  boilers  with  either  internal  or  external 
furnaces. 

Steel  water-tubes  six  inches  in  diameter,  and  diagonally  dis- 
posed at  close  intervals  in  alternate  position,  form  transverse  water 
communications  across  the  internal  flues  of  steam  boilers.  The 
ends  of  these  tubes  are  contracted  hemispherically,  and  have 
a  small  opening  at  each  end ;  when  placed  in  position,  one  end 
Tests  in  a  cup-shaped  washer,  and  the  other  is  maintained  by  a 
fezrole  whereon  is  formed  at  one  end  a  left;,  and  at  the  other  a 
right-handed  screw  thread;  one  end  of  the  ferrule  fits  into  the 
end  of  the  tube,  and  the  other  passes  through  the  metal  of  the 
flue  into  the  boiler,  and  by  means  of  nuts  and  lock  nuts  the  tubes 
«re  held  by  divergent  pressure  against  the  opposite  sides  of  the 
flue,  an  annular  cup  being  formed  round  the  bottom  of  the  ferrule 
and  also  round  the  top  nut  to  receive  a  packing  of  cement,  whereby 
to  insure  water-tight  joints. 
[Prhitod,  lOd.   Drawings.] 
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A.D.  1861,  June  11.— N»  1488. 

STEVENS,  Charles. — {A  communication  from  Adolphe  Joseph 
Canu,) — ^This  inventioD,  relating  to  a  crushing  and  pulverizing 
machine,  is  general  in  its  application  to  most  kind  of  hard  and 
8offc  substances  requiring  to  be  pulverized,  crushed,  or  ground, 
either  in  a  moist  or  dry  state.  It  consists  of  a  round  horizontal 
plate  of  ironstone  or  other  hard  substance,  fixed  on  the  top  of  a 
vertical  spindle,  which  is  caused  to  revolve  by  suitable  gearing 
actuated  by  the  motive  power.  Circumposed  above  the  surface  of 
the  plate  is  a  number  of  circular  discs  of  iron,  or  other  hard  sub- 
stance, each  disc  being  fixed  on  a  vertical  spindle;  these  are 
capable,  by  means  of  screws,  of  being  raised  or  lowered,  so  as  to 
bring  the  grinding  surfaces  of  the  discs  more  or  less  in  contact 
with  the  upper  plane  or  surface  of  the  revolving  plate.  The  disc 
spindles  carry  stn.^  pulleys,  whereby  each  disc  is  caused  to  revolve 
on  its  own  vertical  axis,  with  its  grinding  surface  in  contact  with, 
or  a  suitable  distance  from,  the  upper  surface  of  the  revolving 
plate.  The  contiguous  surfaces  of  the  plate  and  discs  may  be 
plain  or  suitably  grooved  or  prepared,  and  the  revolving  speed  of 
the  grinding  surfaces  regulated  to  suit  the  nature  of  the  material 
to  be  operated  upon.  The  plate  is  mounted  upon  a  suitable 
frame,  and  inclosed  by  a  casing  provided  with  a  door  for  intro- 
ducing the  rough  material,  which,  when  pulverized  or  ground, 
frJls  into  a  receptacle  beneath  the  machine,  and  thence  is  removed 
by  an  endless  chain  of  buckets  or  otherwise. 
[Printed,  lOd.   Drawing.] 

A.D.  1861,  June  21.— N»  1601. 

HOBSON,  William.  —  This  invention,  relating  to  steam 
hammers,  "  contemplates  the  substitution  of  a  simple  self-acting 
motion  and  peculiar  cylindrical  valve  for  the  complicated 
gearing  generally  in  use.  To  the  guide  handle  is  attached  a 
''  slotted  or  morticed  tabbett,  which  moves  upon  an  elbow 
*'  tabbett  connected  with  a  rod  which  actuates  the  steam  valve; 
*'  the  trip  or  hammer,  in  moving,  strikes  against  the  elbow 
*'  tabbett,  and  therefore  influences  the  sliding  tabbett,  rendering 
*'  the  combination  self-acting.  The  valve  is  cylindrical,  and  acts 
''  vertically ;  it  is  formed  with  flanges,  so  as  to  admit  of  a  oon- 
^  centric  apace  for  steam.    When  the  valve  is  raised  so  that  the 
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"  top  flange  passes  above  the  steam  port  or  orifice  in  the  top  of 
"  the  cylinder,  this  port  becomes  the  inlet,  and  depresses  the 
piston  and  hammer;  the  length  of  the  valve  is  so  regulated 
that  the  lower  steam  port  is  then  below  the  lower  flange,  and 
*'  becomes  an  exhaust  port,  the  steam  passing  off  through  the 
"  centre  of  the  valve  to  the  exhaust  pipe  at  the  top.  When  on 
the  contrary  the  valve  is  depressed,  the  lower  flange  passes 
below  the  port  in  the  bottom  of  the  cylinder,  which  then 
"  becomes  the  inlet,  the  exhaust  steam  passing  off  by  the  top 
"  port  to  the  outlet." 

The  valve  is  a  hollow  cylinder  open  at  the  top  and  closed  at 
the  lower  end,  whereto  the  valve  spindle  is  attached.  Aroimd 
each  end  of  the  valve  cylinder  there  is  a  flange ;  these  flanges  fit 
respectively  to  slide  in  the  cylindrical  valve  chamber,  the  steam 
having  admittance  therein  to  the  concentric  space  formed  between 
the  flanges.  The  vertical  motion  is  imparted  to  the  valve  spindle 
by  a  lever  arm  attached  to  a  small  rocking  shaft,  whereon  is  fixed 
an  elbow  tappet,  which  obtains  motion  from  a  stud  roller  carried 
by  the  hammer  block,  ^lien  the  hammer  is  self-acting,  this 
roller  strikes  the  tappet,  and,  by  moving  the  shaft,  raises  the 
valve,  whereupon,  the  steam  being  exhausted  below  the  piston 
and  admitted  above,  the  hammer  fidls ;  at  the  lower  end  of  the 
stroke  the  stud  roller  comes  against  a  sliding  tappet,  which  moves 
the  elbow  tappet  and  reverses  the  valve.  The  sliding  tappet  is 
operated  by  a  handle  to  start  the  machine,  and  to  vary  the  length 
of  stroke. 

[Printed,  9d.   Drawing.] 

A.D.  1861,  June  29.— N»  1665. 

CLARK,  William. — {A  communication  from  Francis  Burgess 
Scott,  James  Brayley,  and  John  Beman  Pitts*) — ^This  invention, 
relating  to  the  construction  of  steam  excavating  machinery 
especially  adapted  to  deep  tile  draining,  consists  in  applying 
and  operating,  a  '^rotary  spade  wheel,"  which  is  capable  of  work- 
ing with  its  axis  below  the  surface  of  the  ground  while  driven 
by  machinery  above,  the  object  being  to  cut  a  deep  trench  with 
vertical  sides.  The  apparatus  comprises  a  strong  rectangular  frame, 
whereon  is  mounted  a  steam  boiler  and  an  engine,  which  gives 
motion  to  the  excavating  spade  wheel  and  its  appurtenances,  and 
advances  the  machine  at  a  speed  corresponding  with  the  pro^i^cfiSQi 
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of  the  work,  along  a  line  of  movable  rails.  The  periphery  of  the 
apade  wheel  is  furnished  with  a  series  of  curved  projecting  bfatdes, 
fixed  at  regular  intervals  to  its  pmphery,  so  as  to  cut  and  bring 
vp  the  earth  as  the  machine  progresses  over  the  line  of  the  trench. 
The  axis  of  the  spade  wheel  is  carried  by  side  plates  fixed  to  a 
frame,  which  is  made  to  swing  on  a  fixed  centre  for  the  purpose 
of  lowering  the  wheel  to  the  required  depth,  and  raising  it  above 
the  surface  when  not  in  operation ;  the  sides  of  the  wfaed  are 
inclosed  by  disc  plates,  in  which  respectively  is  regularly  formed 
concentric  with  the  axis,  an  annular  series  of  radiating  mortices, 
which  answer  as  spur  gearing  to  receive  the  teeth  of  two  pinions 
fixed  on  vertical  shafts,  disposed,  one  on  each  side  of  the  wheel. 
These  shafts  receive  motion  through  bevel  gearing  firom  tiie 
engine  crank  shaft,  and  impart  rotary  motion  to  the  spade  wheei. 
The  upper  part  of  the  wheel  revolves  betwe^i  two  guard  platoi, 
which,  at  the  level  of  the  top  of  the  wheel,  are  respectively  bent 
outwards  to  receive  and  deposit  at  the  sides  of  the  trench,  t^ 
Qftrth  as  it  is  brought  up  by  the  wheel  and  scraped  off  by  an 
endless  chain  of  scrapers  contrived  for  the  purpose.  The  engine 
aad  boiler  are  not  particularly  described. 
£Printed,  18. 2(2.   Drawings.] 

A.D.  1861,  July  16.— N»  1780. 

GOSSELL,  Otto  John  Theodore. — {A  communication  from 
Heinrich  Ehrhardt.) — (Provisional  protection  only.) — This  inven- 
tion of  a  combined  locomotive  engine  and  carriage  is  described 
as  follows : — "  The  express  railway  carriage  (so  called  by  the 
inventor)  difPers  from  the  ordinary  railway  train  in  so  far  that 
it  is  a  combination  of  the  three  principal  parts  of  an  ordinary 
train,  and  includes  in  one  body,  and  mounted  upon  the  same 
framing,  1,  a  locomotive  engine ;  2,  a  tender  to  carry  water  and 
**  fiiel ;  and  3,  a  carriage  or  compartments  to  receive  a  limited 
"  nmnber  of  passengers.  The  whole  carriage  will  not  exceed 
'*  twenty-five  feet  in  length." 
[Printed,  4d.    No  Drawings.] 

A.D.  1861,  July  19.— N»  1818. 

SHAW^  Philander. — ^This  invention  relates  to  the  constmetion 
of  hot  air  engines,  and  to  generating  steam  by  passing  the  exhamt 
heaied  air  through  a  multitu\>\d«x  Nex^oalhoiLec* 
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1st,  The  engine  comptiseB  two  single  acting  cylinders  with 
trunk  pistons,  whidi  have  their  respective  connecting  rods  coupled 
to  crank  arms  fixed  at  fight  angles  on  the  ends  of  a  horizonta. 
shaft,  supported  in  standard  hearings  resting  upon  a  foundation 
casing,  which  forms  a  reservoir  for  the  heated  air,  and  contains  a 
&mace  which  receives  the  air  in  a  compressed  state,  the  products 
of  combustion  passing  therewii^  through  the  cylinders. 

2nd.  Describes  the  construction  of  the  piston  and  piston  trunks, 
which  are  combined  with  pumping  apparatus  for  compressing  the 
air  previous  to  its  passage  through  the  furnace,  ihe  action  taking 
place  alternately  beneath  each  cylinder  every  successive  return 
stroke  of  the  pistona. 

drd.  Forms  a  circular  groove  internally  round  the  lower  part 
of  each  cylinder  to  contain  a  lubricant,  into  which  the  lower  edge 
of  the  piston  may  dip,  and  so  lubricate  the  cylinders  internally 
every  successive  stroke. 

4th.  Forms  an  internal  projecting  flange  round  the  bottom  of 
each  cylinder  to  deflect  the  cinnerary  particles  which  are  carried 
forward  with  the  heated  products  from,  the  furnace ;  this  flange 
may  form  part  of  the  boundary  of  the  circular  groove. 

5th.  Relates  to  an  auziliar  valve  employed  to  admit  compara- 
tively cool  compressed  air  into  the  clear  spaces  about  the  cylin- 
der, for  the  double  purpose  of  balancing  the  pressure  on  the  inlet 
valve,  and  the  keeping  of  the  frictional  surfaces  cool  enough  fo 
lubrioatioQ. 

6th.  Regulating  the  flow  of  heated  air  to  the  pistons  without 
permitting  its  escape  and  consequent  loss. 

7th.  Describes  an  exhaust  receiver,  which  is  fitted  within  the 
ir-tight  reservoir  to  assist  in  heating  by  radiation  the  current^  of 
that  supply  the  furnace. 

8th.  Describes  a  vertical  tubular  boiler  wherein  steam  is  gene- 
rated by  the  heated  currents  of  exhaust  air,  which  steam  may  be 
employed  to  operate  a  piston  and  air  pump,  for  compressing  the 
air  which  supplies  the  caloric  engme,  or  for  other  purposes.  This 
boiler,  which  is  provided  with  a  fdmace,  may  be  sDiade  available 
for  starting  the  caloric  engine. 
[Printed,  1«.  2d.    Drawings.] 

A.D.  1861,  July  19.— N»  1821. 
SAVORY,  William,  and  SAVORY,  Paul  Hainbs.— ^Tlaa, 
invention  rdatea  to  a  crteun  winding  «^««j^%,  ^v^^^^st.  tisiii»ss^ 
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ploughing,  winding  at  pits  and  quarries,  and  similar  purposes. 
The  winding  drum  consists  of  a  cylindrical  shell  of  wrought  iron, 
which  circumvests  the  horizontal  body  of  a  cylindrical  stationary 
or  portable  boiler.  Cast  iron  rings  are  fitted  into  and  support  the 
ends  of  the  drum  ;  one  or  both  of  these  rings  are  furnished  with 
toothed  gearing,  whereby,  by  means  of  pinions  actuated  by  an 
engine  mounted  on  the  carriage  framing,  the  drum  is  caused  to 
revolve  in  either  direction,  being  supported  and  kept  in  position 
by  a  series  of  rollers,  arranged  at  intervals  round  the  boiler  and 
having  their  axes  in  bearing  brackets  affixed  thereto.  For  guiding 
or  laying  the  rope  on  the  drum, ''  a  pulley  is  fixed  on  a  horizonttd 
spindle  in  a  suitable  frame,  to  receive  or  bear  the  rope  from  the 
plough  or  other  thing  to  be  drawn ;  two  other  pulleys  are  fixed 
on  the  same  frame  on  vertical  studs  or  spindles  with  grooves 
'*  turned  in  each  to  fit  the  rope,  and  placed  one  on  each  side  of 
the  rope,  so  that  the  grooves  of  the  guide  wheel  are  opposite 
the  periphery  of  the  drum  where  the  rope  runs,  and  connected 
"  with  suitable  wheels  to  the  internal  gearing  of  the  drum  ring. 
"  The  pitch  of  the  screw  is  proportioned  so  as  to  move  the  frame 
"  during  one  revolution  of  the  drum  a  distance  corresponding 
"  with  a  little  more  than  the  thickness  of  the  rope.** 
[Printed.  lOd.   Drawing.] 

A.D.  1861,  August  20.— N»  2068. 

BROOMAN,  Richard  Archibald. — (A  communicatum  from 
Charles  Halphen,)  —  {Provisional  protection  only»)  —  **This  in- 
vention of  a  ''  steam  mill  or  apparatus  for  transmitting  motive 
''  power"  consists  in  imparting  rotary  motion  to  a  shaft  (by 
preference  in  a  vertical  position)  by  means  of  a  locomotive  engine, 
which  is  "  free  to  travel  round  a  circular  platform.    The  shaft 

is  connected  to  the  locomotive  by  a  lever,  and  carries  a  drum  or 

drums,  pulley  or  pulleys,  round  which  the  driving  straps  pass. 

In  some  cases  gearing  is  used  for  transmitting  the  power. 

The  central  shaft  carrying  the  drums  may  be  above  or  below 
"  the  level  at  which  the  locomotive  travels. 
[Printed,  4d.    No  Drawings.] 

A.D.  1861,  September  5.— N»  2215. 
SCOTT,    Thomas.  —  (Provisional  protection  only.)  —  This  in- 
vention  relates  to  "  apparatus  for  utilizing  the  surplus  momentum 
'  of  railway  trains  and  otYieT  movVng  >>o^\«A)VGidL  ^Sci^^^inate  and 
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surplus  power  of  locomotive  and  other  engines."  The  appa- 
ratus when  apphed  to  a  locomotive  is  actuated  hy  the  axle  or 
axles  of  the  wheels^  and  is  brought  into  action  when  the  speed  is 
excessive  at  the  descent  of  inclines  or  when  the  train  is  being 
stopped,  instead  of  then  applying  the  ordinary  brakes. 

It  consists  of  an  air  pump  which  forces  air  into  a  reservoir  or 
vessel  capable  of  bearing  a  considerable  amount  of  internal 
pressure ;  when  in  operation,  every  successive  stroke  of  the  pump 
increases  the  density  of  the  air  in  the  vessel,  thereby  absorbing 
additional  power  and  progressively  increasing  the  retaording  effect 
until  the  momentum  of  the  train  is  sufficiently  reduced,  or  the 
engine  is  brought  to  a  stand.  The  efPect  of  ordinary  brakes  is 
thus  obtained,  whilst  the  power  of  the  momentum  is  subdued 
and  concentrated,  to  be  again  brought  into  action  as  auxihary 
power,  and  applied  in  conjunction  with  the  steam  when  additional 
power  is  required.  Instead  of  an  air  pump,  the  engine  cylinders 
may  be  adapted  to  force  the  air  when  the  steam  is  turned  off.  In 
the  case  of  stationary  or  other  engines  where  the  resistance  is  not 
uniform,  excess  of  power  may  be  absorbed  and  utilized  in  the 
same  manner. 

[Printed,  4cl.    No  Drawings.] 

A.D.  1861,  September  14.— N*  2296. 

HAWKSLEY,  George. — {Provisional  protection  only,)  —  The 
object  of  this  invention,  is  to  render  traction  and  locomotive 
engines  more  capable  of  turning  and  passing  round  curves,  to 
effect  which,  the  two  driving  wheels  "  are  fixed  on  separate  axes, 
*'  and  the  ends  of  these  axes  are  received  into  and  freely  turn 
"  within  the  nave  of  a  toothed  wheel.  On  the  axis  of  each 
*^  driving  wheel  is  a  bevilled  toothed  wheel;  these  bevilled  wheels 
*'  gear  into  the  opposite  sides  of  one  or  more,  and  by  preference, 
"  more  than  one  bevilled  toothed  wheel,  the  axes  of  which  are 
*'  carried  by  the  toothed  wheel,  into  the  nave  of  which  the  ends 
**  of  the  two  axes  of  the  two  driving  wheels  pass.  Motion  is 
given  to  this  toothed  wheel  by  means  of  a  cog  wheel  or  pinion 
on  an  axis  driven  by  the  engines.  By  these  means  so  long  as 
it  is  desired  that  the  traction  or  locomotive  engine  shall  be 
propelled  in  a  straight  line,  the  two  driving  wheels  will  be 
actuated  by  the  bevil  wheels  equally,  but  when  it  is  desired 
"  that  the  traction  or  locomotive  engine  €i!a.o\x\4  Xt-vxrci^^^esG^  ^^ 
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dming  wheel  which  for  the  time  being  will  perform  in  the  outer 
or  burger  curve,  will  be  turned  more  quickly  than  the  other 
driving  wheel  which  is  to  perfbrm  in  the  inner  or  smaller  curve. 
It  is  not  essentia]  that  the  bevilled  toothed  wheels  should 
be  on  the  axes  of  the  driving  wheels,  as  the  driving  wheels  jobj 
be  driven  by  pinions  acting  in  toothed  wheels  fixed  to  the 
driving  wheds,  and  the  axes  of  the  pinions  may  then  receive 
motion  in  a  similar  manner  to  that  above  described  in  respect 
to  the  axes  of  the  driving  wheels,  in  which  case  it  will  be 
desirable  that  the  pinion  axes  should  be  hollow,  and  they,  and 
the  cog  or  toothed  wheel  which  carries  the  bevilled  toothed 
wheel  or  wheels,  turn  on  a  fixed  shaft  or  axis." 
[Frintod,  4t2.    No  Drawings.} 

A.D.  1861,  September  28.— N»  2422. 
KNIGHT,  John  Adams. — (A  commutUcation  from  WeUingfttm 
Lee.) — ^This  invention  relates  to  steam  pumping  engines.  **  Two 
or  more  steam  cylinders  are  arranged  side  by  side  or  in  any 
Cfther  convenient  position,  and  the  valve  gear  for  working  the 
valve  of  one  cylinder  is  actuated  or  opened  and  closed  by  the 
'*  movement  of  the  piston  of  the  other  or  contiguous  cylinder.  It 
'*  will  be  found  convenient  in  practice  to  arrange  the  working  of 
'*  the  pistons  in  such  a  manner  that  when  one  piston  is  at  mid 
*'  or  half-stroke,  the  other  piston  shall  be  at  the  end  of  the  stroke. 
"  The  operation  of  the  valves  and  the  arrangement  of  the  ports 
"  fbr  the  induction  and  eduction   steam  is  also   so  contrived 

" that  the  exhaust  of  the  steam  f^om  the  cylinder 

may  be  arrested  at  such  a  point  of  the  stroke  as  will  prevent 
the  piston  from  overreaching  or  striking  against  the  heads  of 
of  the  cylinders.  By  this  means  the  cranks,  excentrics,  and  fly 
"  wheels  usually  employed  in  steam  engines  may  be  dispensed 
with ;  and  when  the  invention  is  applied  to  pumping  engines  a 
more  uniform  and  equal  flow  of  water  or  other  liquid  at  all 
points  of  the  stroke  is  effected.  The  pistons  will  also  be 
allowed  to  pause  at  the  end  of  each  stroke,  thereby  permitting 
"  the  valves  of  the  pumping  cylinders  to  close  more  gently  and 
"  with  less  shock  than  they  otherwise  would." 

The  invention  is  supplementary  to  a  prior  communication,  fbr 
which  Letters  Patent  bearing  date  January  28,  1862,  No.  226, 
were/pranted  to  W.  E.  Newton. 
[Printed,  lOd.   Drswfaig.Q 
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A.D.  1861,  October  2.— N°  2452. 

R^ROLLE,  Denis. — (Protnsional protection  only.) — This  inven- 
tion relates  to  a  steam  digging  machine.,  combined  with  a  steam 
engine  mounted  on  a  locomotive  carriage ;  also  to  a  contrivance 
for  shifting  the  soil.  The  digging  apparatus  "  consists  of  a  wheel 
"  with  teeth,  which  turning  from  below  upwards,  raises  the  earth 
''  &  throws  it  off  in  such  a  way  as  to  allow  the  passage  of  the 
"  machine.  This  wheel  is  put  in  motion  by  another  wheel  with 
"  rollers  which  catches  directly  with  its  teeth;  it  is  usually 
**  furnished  with  scrapers." 

The  soil  is  shifted  upon  an  "  endless  cloth  or  band  having  two 
motions,  one  in  a  direction  perpendicular  to  the  axis  of  the 
digger  for  carrying  the  earth  to  a  certain  height,  the  other  for 
transporting  it  in  a  direction  parallel  to  that  of  the  digger, 
which  is  always  accompanied  by  the  endless  band.  When  the 
"  distance  is  long  this  band  is  made  to  pass  over  a  line  of  small 
"  cars,  each  having  a  small  endless  cloth  or  band  placed  under- 
"  neath  the  band  with  earth ;  these  small  cars,  the  axles  of  which 
are  connected  together  by  joints  parallel  to  the  moving  axle  of 
the  digger,  receive  from  the  latter  the  carrying  movement ;  the 
'^  endless  bands  of  the  small  cars  are  moved  by  another  line  of 
"  jointed  axles,  &  take  along  in  their  movement  the  band  which 
"  carries  the  earth. 

DPrinted,  4(2.   No  Drawings.l 

A.D.  1861,  October  7.— N°  2499. 

CHAPLIN,  Alexander. — This  invention  relates  to  a  combined 
apparatus,  specially  designed  for  ships'  use.  The  apparatus  com- 
prises a  vertical  or  other  steam  boiler,  whereto  is  affixed  one  or 
two  inverted  steam  cylinders,  which  give  motion  to  driving, 
winding,  or  hoisting  gear  combined  therewith,  and  also  work  the 
ships'  pumps  and  windlass.  Immediately  in  connection  with  the 
boiler  is  a  cooking  apparatus,  so  contrived  that  cooking  may  be 
effected  with  the  steam  from  the  boiler.  There  is  also  an  oven 
inclosed  by  a  steam  jacket  for  containing  high  pressure  steam. 
Plrovision  is  made  for  introducing  steam  into  boilers  for  heating^ 
water,  and  into  apparatus  for  distilling  fresh  from  salt  water  for 
ships'  use.  A  portion  of  the  heated  products  of  combustion 
from  the  boiler  furnace  are  conducted  \ii\.o  \)tva  ^wss?^  ^^  *^^ 
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cooking  apparatus.  When  the  boiler  is  not  in  use,  a  separate 
fire  grate  attached  to  the  cooking  apparatus  supplies  the  heat. 

DPrinted,8rf.   Drawings.] 

A.D.  1861,  October  9.— N**  2519. 

NORMAN,  John. — This  invention  relates  to  the  construction  of 
steam  hanuners,  and  anvils  for  the  same,  and  consists,  instead 
of  a  cylinder,  of  a  piston  chamber,  which  is  made  in  two  or  more 
longitudinal  parts,  and  square  or  of  other  convenient  form  in 
cross  section,  so  as  to  prevent  the  turning  while  in  operation  of 
the  piston  or  plunger,  and  thereby  dispense  with  the  side  guides, 
the  piston  shaped  to  correspond,  being  accurately  fitted  to  work 
therein  steam-tight  with  or  without  packing.  The  piston  is 
forged  upon  the  rod.  One  part  of  the  piston  chamber  may  be 
cast  to  the  standard  frame,  which  in  some  cases  may  be  arranged 
to  support  two  or  more  sets  of  hammer  fittings,  placed  at  opposite 
sides  or  circomposed  around  it. 

The  anvils  comprised  in  several  modifications,  are  made  adjust- 
able to  receive  different  sized  cresses,  which  may  be  formed  on 
the  anvil,  or  the  latter  may  have  sockets  to  receive  them.     In 
some  arrangements  ''  the  anvil  block  is  made  so  that  it  can  be 
*'  turned  either  about  a  vertical  or  a  horizontal  axis  to  bring  a 
**  different  cress  under  the  hanuner,  provision  being  made  by 
means  of  grooves  and  keys,  or  otherwise,  for  locking  it  firmly 
in  any  of  its  positions,  and  for  bedding  it  in  a  solid  manner. 
The  same  anvil  block  may  further  be  contrived  to  serve  for 
different  hammers,  one  cress  being  in  use  under  one,  and  a 
"  different "  cress  under  another. 
[Printed,  lOd,    Drawings.] 

A.D.  1861,  October  19.— N°  2611. 

FEARNLEY,  Thomas.  — This  invention  relates  to  the  con- 
struction of  steam  hammers.  The  steam  cylinder  is  concentrically 
fitted  with  an  inner  cylindrical  tube,  which  forms  around  it  an 
annular  steam  chamber,  wherein  an  annular  piston  operates; 
there  are  two  piston  rods  which  work  vertically  to  and  forth 
through  stuffing  boxes  respectively  disposed  at  opposite  sides  on 
the  annular  cover,  and  which  are  fitted  into  a  crosshead  formed 
on  the  upper  end  of  the  hammer  top,  which  is  a  long  parallel  bar» 
carrjinfr  at  its  lower  end  the  haxomsc'heeA.   'Y\»&\i^  -wcytks  up 
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and  down  throughthe  inner  cylinder,  which  constitutes  its  vertical 
guide,  and  the  two  piston  rods  prevent  any  tendency  to  turn. 
Outside  the  lower  portion  of  the  hammer  bar  there  is  formed  a 
spiral  groove,  which  receives  a  slide,  whereby,  through  suitable 
rods  and  levers,  the  steam  valve  is  self-actingly  operated,  the 
eid^ent  of  its  motion  being  regiilated  by  the  inclining  surfaces  of 
two  discs,  respectively  by  means  of  handles  under  the  control  of 
the  workman.  A  portion  of  each  side  frame  is  cast  to  the  oppo- 
site sides  of  the  cylinder ;  the  other  portions  are  separately  fitted 
and  firmly  held  thereto  by  the  shrinking  on  of  accurately  fitting 
bands  or  hoops  of  metal,  placed  in  their  places  in  a  heated  state. 
According  to  a  modification,  the  upper  part  of  the  hammer  tup 
is  in  form,  an  open  trunk,  fitted  to  slide  up  and  down  outside  the 
cylinder,  and  inclosing  the  bottom  cover  and  stuffing  box,  and 
iJso  the  piston  rod,  whFch  is  fixed  and  cottered  into  the  lower  end. 
Another  modification  is  also  described  and  illustrated,  as  also 
the  application  of  the  valvular  arrangements  to  ordinary  steam 
hammers. 

CPrinted,  la.  ^,    Brawings.] 

A.D.  1861,  November  2.— -N**  2754. 

WILSON,  John  Charles. — This  invention,  relating  to  sugar- 
cane mills,  consists  in  combining  in  horizontal  position  the  steam 
engine  and  boiler  with  the  mill  and  gearing,  all  being  conjoined 
and  fixed  on  one  foundation  or  metal  bed  plate,  so  as  at  any  time 
to  be  capable  of  removal.  The  steam  boiler  is  of  the  wagon 
shaped  horizontal  class  with  internal  tubes;  the  bottom  arch- 
ing upwards,  forms  an  internal  furnace  of  large  capacity  open 
below  the  fire-bars,  capable  of  burning  ligneous  fuel,  and  inclosed 
at  each  side  with  water  space  which  extends  to  the  back  and 
forms  the  flue ;  thence  the  products  of  combustion  rise  into  a 
combustion  chamber  and  pass  through  the  internal  tubes  to  the 
front  into  the  smoke  box,  which  is  fixed  over  the  furnace  door  and 
supports  the  chimney  funnel.  The  boiler  and  engine  cylinder 
occupy  about  one  half  in  length  of  the  foundation  plate,  low 
down  on  which,  at  its  midlength  in  transverse  position,  is  the 
crank  shaft,  mounted  on  coupled  bearings  attached  to  the  plate ; 
one  end  of  the  shaft  carries  the  crank  arm,  and  the  other  the  fly 
wheel,  both  working  clear  of  the  sides  of  the  foundation  plate. 
The  sugar-cane  mill  occupies  the  other  end  of  the  foundation 
plate;  the  rollers  being  geared  together  are  driven  by  a  hxff^ 
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Bpar  wheel  intemallj  geared  and  actaated  by  a  praion  on  a 
coimteiHihaft,  which  obtains  motion  £rom  the  crank  shaffc  bj 
means  of  bevel  gearing.  The  speed  of  the  engine  is  regulated  by 
a  baQ  goremor,  and  the  boil^  is  furnished  with  the  usoaiL 
appliances.  The  side  frames  which  support  the  rollers  c^  the 
mill  are  constructed  of  wrought  iron  or  steel,  and  the  lower 
rollers  are  raised  and  lowered  by  a  wedge  or  wedges,  which 
operate  beneath  the  bearing  brasses.  Each  of  the  rollers  with  its 
axle  and  connecting  wheel  is  cast  or  forged  in  one  piece  of  steel 
or  wrought  iron. 

It  is  proposed  that  the  trash  turner  should  be  constructed  wrik 
a  spring,  whereby  it  is  kept  constantly  pressed  against  the  lower 
rc^er,  in  order  to  prevent  the  passing  of  the  crushed  eane,  whidi 
is  apt  to  fall  amongst  the  juice. 

The  lattor  parts  of  the  invention  relate  to  the  gearing  of  such 
sugar-cane  mills  as  are  driven  by  the  power  of  animals,  and  to 
vaporizing  the  aqueous  portions  of  saccharine  matter  by  the 
application  of  heated  air,  which  is  passed  over  the  surface. 
[Printed,  1».  4d.    Drawings.] 

AJ).  1861,  November  9.— N**  2813. 

SIMPSON,  George. — The  object  of  this  invention  which  relates, 
1st,  to  boring  apparatus,  is  to  facilitate  and  economise  the  mode  of 
working.  This  is  effected  by  a  series  of  counterbalance  weights 
attached  to  ropes,  that  nm  through  sheaves  or  pulley  blocks 
disposed  on  the  top  of  an  upright  scaffold  frame,  which  is  erected 
over  the  bore.  The  boring  rods  are  severally  of  equal  length  ;• 
each  rod  is  screw-threaded  at  one  end,  and  provided  with  a 
screwed  socket  at  the  other,  so  that  as  the  rods  are  lowered  into 
the  bore,  they  are  screwed  together  end  to  end  and  form  one 
continuous  length.  The  number  of  counter-balances  employed 
is  equal  to  the  number  of  rods,  when  divided  into  lengths  of  three 
or  four,  the  counterbalances  severally  increasing  progressively  in 
weight  in  proportion  to  the  number  of  rods  in  the  bore.  When 
say  ten  rods  are  down  the  bore,  and  about  to  be  lifted,  all  the 
weights  are  up  at  the  top  of  the  scaffold,  and  the  weight  selected 
is  equal  to  the  united  weight  of  the  rods.  By  a  sui1»ble  clutdt 
the  lower  end  of  the  rope  is  made  fEust  to  the  top  end  of  the  rods, 
and  with  slight  assistance  from  the  winch,  a  number  of  the  rods, 
according  to  the  height  of  the  BcaiSo\d  ^sttoie  \&  i^^^  %^^^  ilcs 
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surface ;  these  are  detached,  and  a  weif^ht  selected  for  the  next 
lift,  equal  to  the  nnited  weight  of  the  remainder  of  the  rods.  In 
this  way  the  rods  are  brought  up,  and  they  are  lowered  by  the 
same  means  without  the  amount  of  labor  usually  required. 

2nd.  Relates  to  steam  apparatus  for  imparting  the  necessary 
reciprocating  motion  to  the  rods  and  boring  instrument.  It  com- 
prises a  portable  steam  boiler  mounted  on  a  wheel  carris^^e,  and 
haying,  according  to  one  modification,  a  steam  cylinder  attached 
to  a  bracket  which  overhangs  the  bore.  Arrangements  are  con 
triyed  for  coupling  the  end  of  the  piston  rod  direct  to  the  boring 
rods,  without  the  interyention  of  gearing  or  other  moving  masses. 
The  valvular  mechanism  is  similar  to  that  employed  in  steam 
hammers,  thereby  enabling  the  operation  to  be  carried  on  with 
varying  degrees  of  energy  and  weight  of  stroke.  The  same  boiler 
by  means  of  an  additional  cylinder  or  cylinders,  works  a  winch 
or  winding  barrel  for  raiung  and  lowering  the  rods. 

3rd.  Descanbes  a  sludge  or  boring  pump. 

[Frinted^lSd     Brmwing.] 

A.D.  1861,  November  19.— N»  2904. 

LEE,  Jksse.  —  {Provisional  protection  only.)  —  This  invention 
relates,  1st,  to  the  construction  of  the  wheels  of  traction  engines, 
by  adapting  transverse  metal  bars  to  their  peripheries  in  order  to 
prevent  shpping  on  the  ground  and  to  insure  a  better  hold. 

2nd.  "  Connecting  together  at  will  two  of  such  said  wheels 
**  placed  at  opposite  sides  of  the  engine,  or  only  connecting  one  of 
"  said  wheels  with  the  spur  wheel  of  the  engine  so  as  to  be  driven 
*^  thereby;  this  may  be  efPected  by  placing  each  wheel  loosely 
"  upon  the  axle  on  which  the  aforesaid  spur  wheel  is  fixed  and 
"  by  means  of  a  lever  wheel  and  clutch  box  fixing  one  or  both  of 
"  said  wheels  on  the  axle,  or  releasing  therefrom  as  desired." 
3rd.  "  Adapting  a  broad  wheel  to  the  fire-box  end  of  the  boiler 
of  a  traction  engine,  said  wheel  being  constructed  of  two  narrow 
felloes  connected  together  by  transverse  bars  or  plates  of  metal; 
this  wheel  is  mounted  loosely  upon  an  axle  on  which  is  fixed  a 
spur  wheel  driven  by  the  engine ;  a  lever  wheel  and  clutch  is 
also  employed  for  fixing  said  wheel  on  the  axle  so  as  to  be 
moved  thereby  as  desired,  or  instead  of  constructing  the  afore- 
"  said  broad  wheel  as  lastly  above  described,  it  may  be  formed  of 
"  two  hoUow  cylinders,  around  which  at^  toTcaa^  ^'t«^<5ri^'3Wik\ 
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these  cylinders  may  either  be  coupled  together  or  separately 
with  the  driving  spur  wheel  before  mentioned^  or  be  entirefy 
freed  therefrom  by  means  of  a  lever  handle  and  clutch.'' 
[Printed,  4d.    No  Brawings.] 

A.D.  1861,  November  25.— N»  2964. 

COWAN,  Phineas. — This  is  an  invention  for  utilizing  the  heat 
which  passes  from  furnaces  employed  for  rebuming  animal  char- 
coal, a  large  portion  of  such  heat  having  heretofore  been  wasted. 
To  this  end,  applied  to  or  combined  with  the  furnace  wherein  the 
retorts,  vessels,  or  cylinders  which  contain  the  charcoal  are  heated, 
or  with  the  furnace  flues,  is  a  boiler  or  generator  disposed  in  such 
podtion  as  to  be  exposed  to  the  waste  heat.  This  boiler  may  be 
of  any  form  applicable  for  the  purpose.  A  cylindrical  boiler  is 
shown  as  set  on  the  top  of  the  furnace,  a  set  of  retorts  being 
placed  transversely  beneath ;  it  may,  however,  be  placed  in  any 
contiguous  position  wh^e  its  surface  is  exposed  to  the  current  of 
waste  heat.  The  feed  water  is  heated  by  passing  the  feed  pipe 
through  the  heated  brickwork,  and  the  steam  generated  in  the 
boiler  may  before  use  be  superheated,  by  causing  it  to  pass  through 
a  coil  of  pipe  or  other  superheating  apparatus  arranged  in  a  flue 
or  flues. 

^Printed,  Qd.   Drawing.] 

A.D.  1862,  January  17.— N«  125. 

ROWAN,  John  Martin. — ^This  invention  relates  to  the  con- 
structional arrangements  and  parts  of  that  class  of  steam  hammers 
which  have  fixed  pistons  and  moving  cylinders,  the  latter  being 
cast  with  and  partly  constituting  the  hammer  block,  having  side 
slides  which  work  in  vertical  guides  formed  on  the  contiguous 
fiices  of  the  frame  standards,  the  end  of  the  piston  rod  being 
fixed  in  the  top  cross  frame. 

**  The  piston  rod  is  made  solid  instead  of  being  hollow,  as  here- 
'*  tofore ;  and  in  one  modification  two  separate  pipes  are  provided 
"  for  communicating  with  the  interior  of  the  moving  cylinder. 
**  These  pipes  are  attached  to  the  upper  part  of  the  framing  and 
"  communicate  with  the  valve  box  or  boxes,  whilst  their  lower 
"  ends  are  entered  through  stuffing  boxes  into  recesses  or  passages 
"  formed  in  the  sides  of  the  cylinder  in  the  projecting  flanges  or 

slides,  by  means  of  which  tlie  c^^d€£\&  %vsid&dm  the  framing. 
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These  side  passages  communicate  in  this  modification  one  with 

the  top  and  the  other  with  the  bottom  of  the  cylinder.    The 

valvular  details  may  be  constructed  according  to  any  convenient 

known  plan>  and  may  be  arranged  to  permit  of  working  the 

hammer  either  with  single  ...  or  with  double  action,  for  which 

latter  purpose  both  pipes  or  passages  may  be  fitted  with  valves. 

''  In  another  modification  both  passages  are  made  to  conmiunicate 

''  with  the  top  of  the  cylinder,  which  will  render  the  hammer 

single  acting  only,  and  the  same  end  may  be  obtained  by  means 

of  only  one  side  pipe.     In  a  third  modification  one  side  passage 

with  its  pipe  is  used  for  the  exhaust  only,  the  other  being  used 

for  the  induction.     In  all  the  modifications  the  employment  of 

the  separate  pipes  permits  of  ireer  passages  being  formed  for 

the  steam,  and  particularly  for  the  exhaust  steam,  in  connection 

with  cylinders  of  a  limited  size.    The  pipes  may  be  fixed  to  the 

cylinder,  and  work  in  boxes  on  the  framing,  but  the  arrange- 

"  ment  described  is  the  more  convenient." 

[Printed,  lOd.   Drawing.] 

A.D.  1862,  January  20.— N»  146. 

BIRD,  Joseph. — ^This  invention  relates  to  the  bearing  parts  of 
crank  axles,  which  parts  are  fitted  between  the  collars  or  shoulders 
with  a  crescent  formed  piece  of  cast  metal  fixed  at  that  side  of  the 
crank  bearing  which  is  subject  to  the  greatest  amount  of  wear ; 
a  portion  of  the  crank  bearing  is  removed  equal  to  the  size  of  the 
cast  metal  piece,  which  when  fixed  on  restores  the  circular  form 
of  the  bearing.  The  cast  metal  piece  is  fixed  by  a  screw,  and 
when  worn  can  be  removed  and  replaced  by  a  fresh  piece  perfect 
in  form.  Fixed  axles  with  parts  revolving  upon  them  may,  on 
the  side  most  liable  to  wear,  be  fmrnished  in  the  same  manner. 
[Printed,  8d.    Drawing.] 

A.D.  1862,  February  3.— N»  283. 

JOY,  David. — ^This  invention  relates  to  power  and  steam  ham- 
mers, and  consists : — 

1st.  "  In  actuating  hammers  (hitherto  driven  directly  by 
tappets,  cranks,  cams,  or  eccentrics),  by  the  intervention  of  a 
spring  or  elastic  medium  between  such  tappet,  crank,  cam,  or 
eccentric,  thus  giving  to  the  blow  the  character  of  elasticity ; 
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'^  ftnd  to  modenie  the  foroe  of  the  blow,  I  take  up  sudi  elastio^ 
hj  allowing  the  >iMn¥m»F  bar  or  block  to  wodc  in  a  cyliada;  or 
itielf  to  be  a  cylinder,  in  which  a  piston  is  siupeBded,  and  I 
admit  air  freelj  to  such  cylinder,  or  check  it  therdn,  thin  Tij 

**  ^A^v*^ng  tiie  blow  due  to  the  momentym  of  the  hammrr  bar  er 

"  block  driven  as  above  described.'' 
2Dd.  This  part  has  reference  to  steam  hammers,  and  ia  siEqipIe- 

iPfKfaLl  to  a  prior  patent  granted  to  this  inventor,  and  dated 

November  1st,  1S60,  No.  2668.  It  ''consists  in  leaving  out  the 
valve  for  the  admission  and  exhaustion  of  steam,  and  in  "»yki^ 
the  piston  itself  serve  as  a  valve  bj  allowing  it  to  pass  over  and 
uncover  a  port  or  ports  in  the  cylinder  at  proper  intervals  £or 

^  i^  admission  and  exhaustion  c^  steam ;  or  I  reverse  tiie  aotioa, 

^  and  make  the  piston  stationary  and  allow  the  cylinder  to  move 

"  over  it." 

Claims  the  application  and  combination  of  any  of  the  above 

anangements,  to  steam  and  other  engines. 
[Printed,  \s.  4d,    Drawings.] 

A.D.  1862,  February  12.— N»  371. 

JOSEPH,  John  Stephkk.— This  invention,  relating  to  coke 
Offvns,  is  supplementary  to  prior  letters  patent  granted  to  lids 
inventor,  and  bearing  date  February  9, 1859,  No.  963. 

One  of  the  objects  now  sought  is  the  more  perfect  mfiammstion 
ef  i^e  combustible  gases ;  this  is  effected  by  introducing  'dirongfa 
crifices  in  the  brickwork  of  the  chambers  and  flues  of  the  oven, 
legulated  quantities  of  atmospheric  air.  By  this  means  & 
greatest  possible  degree  <^heat  is  xyroduced  ^m  a  given  quantity 
of  eoaL 

Another  part  of  the  invention  consists  in  utilizing  tiie  wKtrpnw* 
heat,  by  employing  it  to  generate  steam  in  steam  boilers,  heat- 
ing gas  retorts,  firing  pottery,  heating  drying  stoves,  calcining 
Qftes,  and  burning  lime.  To  aooomplish  either  of  the  above  pro- 
oessesy  the  hot  gaseous  current  from  the  oven  is  conducted  tkeaoe 
through  suitable  passages  or  flues,  and  caused  to  Ikaw  tiiioi^ 
the  flues  of  a  steam  boiler,  or  is  ^iplied  in  the  most  suitable 
manner  to  efifect  others  of  the  above-named  proeeases,  ^fifrfTT 
being  employed  to  regulate  the  quantity  of  heat  required. 
CPdnted.&2.   Bniniig.l 
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A.D.  1862,  February  13.— N°  376. 

JOSEPH,  John  Stephen. — ^This  ** invention  consists  in  con- 
structing a  large  retort,  built  up  of  fire-brick  or  other  suitable 
refractory  material,  and  surrounded  by  an  outer  structure  of 
fire-brick  or  other  suitable  refractory  material,  in  such  a  manner 
that  a  space  is  left  all  round  the  retort,  the  ends  of  the  same 
passing  through  the  ends  of  the  enclosing  structure,  and  being 
provided  with  suitable  doors.  In  order  to  support  the  retort,  I 
form  piers  of  fire-brick  or  other  suitable  refractory  material  under- 
**  neath  the  same.  I  prefer  to  construct  the  retort  of  a  catenary, 
parabolic,  or  elliptic  transverse  sectional  form,  but  I  also  con- 
struct it  of  any  other  other  such  transverse  sectional  form,  that 
will  stand  firmly  by  itself,  without  requiring  any  material 
support  for  the  sides.  This  retort  oven  I  employ  for  either 
making  coke,  charcoal,  or  for  any  other  similar  processes, 
wherein  combustible  gases  are  disengaged.  At  or  near  the  top 
of  the  retort,  I  form  suitable  openings,  through  which  the 
combustible  gases  formed  inside  the  same  by  any  of  the  above- 
*'  mentioned  processes  pass  into  the  surrounding  space.  I  intro- 
"  duce  small  jets  of  atmospheric  air,  both  into  the  space  between 
"  the  top  of  the  retort,  and  the  surface  of  the  materials  inside  the 
"  same,  as  also  into  the  space  surrounding  the  retort,  and  thus 

^'  cause  the  more  or  less  complete  combustion  of  the 

'^  gases,  thereby  creating  an  intense  heat,  which  having  access  to 
**  nearly  the  whole  outer  surface  of  the  retort,  causes  the  process 
''  which  is  taking  place  inside  the  same,  to  be  effected  in  the 
''  most  rapid  and  perfect  manner.  The  hot  products  of  this 
'^  combustion,  are  either  allowed  to  pass  away  to  a  chinmey,  or  by 
"  preference,  I  employ  the  same  for  generating  steam  in  a  boiler 
"  or  boilers,  for  making  illuminating  gas  in  retorts  fixed  either  in 
"  the  before-mentioned  space  in  the  oven,  or  enclosed  in  separate 
''  chambers,  for  firing  pottery  in  separate  ovens,  for  heating  dry- 
'^  ing  stoves  for  general  purposes,  for  calcining  ores,  for  burning 
^^  bricks,  or  for  burning  lime  in  kilns." 
[Printed,  &2.    Drawing.] 

A.D.  1862,  February  13.— N°  393. 
McCONNELIi,  Jambs  Edward.  —  This  invention  relitee  to 
that  system  of  railway  brakes  wherein  the  brakes   are  a^iplied 
simultaneously  to  any  or  all  the  carriages  in  the  traii^  uid.  ^asc- 


it 
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flists  in  the  use  of  a  force  pump  situate  in  the  guairds'  van  or 
other  vehicle  forming  part  of  the  train,  or  on  the  engine  or  tender, 
or  hoth  on  the  van  and  on  the  engine  or  tender,  and  worked  either 
by  the  guard,  or  hj  the  engine,  or  hy  eccentrics  on  the  axles  of 
the  tender  or  van,  for  the  purpose  of  forcing  air  or  water  into  a 
pipe  or  pipes  extending  along  the  entire  train  and  connected  at 
suitahle  intervals  with  horizontal  cylinders  placed  between  the 
pairs  of  wheels  in  each  carriage,  such  cylinders  being  provided 
with  pistons  or  plungers,  which  on  being  forced  outward  by  the 
action  of  the  force  pump,  will  apply  the  brake  blocks  directly  to 
the  wheels  or  axles  simultaneously  throughout  the  whole  train. 
A  safety  pipe  is  applied  to  the  main  pipe  for  the  purpose  of 
allowing  of  an  escape  of  the  air  or  water  when  the  brakes  are 
appUed,  and  means  are  employed  for  causing  such  escape  to  work 
a  signal,  whereby  the  guard  or  driver,  as  the  case  may  be,  wDl  be 
warned  that  the  brakes  are  full  on,  whilst  at  the  same  time  the 
bursting  of  the  pipes  will  be  prevented  by  such  escape.  Tliese 
brakes  may  also  be  worked  by  steam  pressure  from  the  boiler,  if 
desired.  The  pipes  may  serve  to  warm  the  carriages  by  passing 
steam  or  hot  water  through  them  from  the  boiler. 
[Printed,  8d.    Drawing.] 

A.D.  1862,  February  28.— N**  552. 

PARKER,  James. — ^The  first  part  of  this  invention  is  supple- 
mentary to  a  prior  patented  invention  dated  October  2,  1860, 
No.  2374,  which  consists  in  effecting  the  propulsion  of  vessels,  by 
discharging  high  pressure  steam  combined  with  air  through  a  pipe 
of  uniform  diameter,  which  pipe  opens  through  the  bottom  of  the 
vessel  into  the  water  at  or  near  the  stem.  The  steam  issues  from 
a  nozzle  into  the  pipe,  and  whilst  passing  from  one  to  the  other  a 
current  of  air  is  drawn  in  and  mingled  therewith.  The  steam 
employed  is  according  to  the  present  invention  used  in  a  super- 
heated state,  and  in  order  that  a  larger  quantity  of  air  may  he 
carried  in  by  a  given  quantity  of  steam,  instead  of  a  single  steam 
jet,  two  or  several  are  used  collectively  equal  to  the  area  of  a 
single  large  jet,  and  corresponding  with  the  mouths  of  a  like 
number  of  branch  openings  leading  to  the  main  air  pipe.  The 
annular  air  space  between  the  jet  nozzles  and  pipe  mouths,  may 
be  made  adjustable  as  to  size  like  ''  Bunsen's  **  gas  bnrners,  or 
the  "  GiSard  '*  injector,  witYi  coTic«n\tcvQ  oi^mn^a  for  the  passage 
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of  annular  streams  of  steam  and  air.  Flat  jets  are  by  preference 
employed,  sdso  a  number  of  small  jets  issuing  into  one  common 
mouth  of  the  air  pipe.  These  arrangements  may  be  so  made  in 
connection  with  the  boiler  flue,  that  the  products  of  combustion 
from  the  fire  are  drawn  by  the  impulsive  force  of  the  steam  jets 
into  the  air  pipe,  and  carried  into  the  water  at  the  stern.  Vessels 
built  for  this  mode  of  propulsion  are  to  be  fitted  with  a  number 
of  air  troughs  or  channels,  phiced  at  an  angle  of  30  to  50  degrees 
with  the  water  line.  "  The  propulsive  force  of  the  air,  and  the 
''  force  of  the  air  rising  by  its  buoyancy  may  be  used  together  for 
"  propelling  "  in  any  direction,  "  and  for  steering  vessels." 

The  invention  also  relates  to  the  use  of  motive  power,  so 
obtained  for  imparting  motion  to  machinery,  "  by  causing  the  air 
"  to  act  upon  helices  and  horizontal  and  vertical  turbines  and 
"  wheels  inmiersed  in  water  or  other  fluid  to  a  greater  or  lesser 
''  depth." 

[Printed,  id.   No  Brawinii;!.] 

A.D.  1862,  March  7.— N«  612. 

POWLER,  John,  junior,  6REIG,  David,  and  NODDINGS, 
Richard. — ^This  invention  partly  relates  to  that  class  of  steam 
cultivating  machiney  in  which  a  balance  frame  is  employed,  such 
frame  having  a  set  of  tilling  tools  or  implements  at  each  end. 
Instead  of  the  frame  as  heretofore  having  its  fulcrum  on  the  axle 
of  the  carrying  wheeb,  it  is  arranged  to  swing  below  it,  depending 
by  yokes  from  an  axis  supported  on  brackets  which  rest  on  the 
wheel  axle. 

So  arranging  fhe  guiding  or  winding  apparatus  to  a  hauling- 
drum  wluch  turns  on  a  vertical  axis,  that  it  can  take  any  position 
round  the  drum  which  the  angle  of  the  rope  at  the  time  may 
require. 

Employs  a  number  of  rotating  steam  cultivators,  consisting  of 
cylinders  or  axes  armed  with  prongs,  the  main  cylinder  or  axis  by 
means  of  an  endless  chain  imparting  accelerated  motion  to  the 
other  or  others,  so  tiiat  the  main  cylinder  roughly  breaks  up  the 
land,  and  the  others  revolving  at  a  higher  speed,  reduce  it  to  a 
fine  conditi<nu 

So  arranging  the  winding  drums  of  steam  cultivators,  that  they 
are  capaUe  of  swinging  partially  round  at  an  angle  to  each  other, 
or  to  the  carriage  or  engine  to  which  they  are  attached,  end  ^^\ 
«4jiiat  HhemBdvet  to  the  line  of  the  banUngTO^. 

0.m.  ^^ 
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When  winding  drums  are  mounted  •on  vertiaiiaxei» 
Ae  boiler,  engines^  and  windlaMcs,  on  a  £cmndadaoai 
partially  turning  on  the  canriage  firame,  whevd^j  to  ja(^i»t  tiie  plaM 
0i  the  drum  to  the  line  of  draught. 
[BinleGUaK.    Drawings.] 

A.D.  1862,  April  8.— N»  ^2.  (♦  ♦) 
BEARDMORE,  William.  —  {Provisional  protection  onfy.y- 
•*  f  mprovements  in  steam  rams  for  naval  purposes.**  "  The  steam 
**  ram  consists  of  an  iron-plated  vessel,  which  is  actuated  by 
steam  power  in  the  ordinary  way.  This  vessel  has  fitted  in  it 
one  or  more  steam  rams,  which  may  be  arranged  at  l^e  bow  or 
stem  or  along  the  sides.*'  Each  of  these  ramfl  consists  of  *^a 
powerful  horizontal  rod  which  forms  a  long  sharp-pointed  ram 
for  perforating  the  sides  of  any  enemy's  ship  or  floating 
battery.  These  rods  are  intended  to  be  made  very  heavy,  and 
to  be  driven  outwards  by  one  or  more  engines,  a  sniffieient 
amount  of  velocity  or  impetus  bein^  given  to  them  either  by 
means  of  large  fly  wheels,  by  gearing,  or  "  in  *'  any  i>ther  con- 
''  venient  manner.  With  these  rams,  vessels  conslaructed  with 
^ot-proof  sides  may  run  close  'alongside  an  enemy's  sl^p  or 
^  floating  battery,  and  by  means  of  the  powerful  horizontal  rods 
'^  forced  against  the  sides,  quickly  shatter  the  armour  plates  or 
"  sides  of  the  opposing  vessel  to  pieces  and  sink  her.*' 
[Printed,  4d.   Wo  Drawings.] 

A.D.  1862,  April  9.— N»  1017. 

NEWTON,  William  Edward. — {A  communicatien  Jrmn  Jbd 
Brear,) — ^This  invention  relates  to  ''appajtatus  for  raisii^  aad 
^'  forcing  water  and  other  liquids "  by  means  of  the  impulsive 
force  of  a  jet  of  steam  or  compressed  air.  Fitted  on  i^e  top  of 
ilne  suction  or  supply  pipe  is  a  short  socket  pipe  which  tauMbes 
laterally  in  opposite  directions  i  to  one  branch  is  connected  4ilie 
delivery  pipe,  wherein  there  is  a  check  valve,  and  entering  thuooi^ 
the  opposite  branch  is  a  steam  piype»  the  end  of  whidbi  pasMiiL 
short  distance  into  the  delivery  brancb,  leaving  an  anaular^pMB 
xoimd  the  end  of  the  steam  pipe  or  nozzle.  ''  The  igaaix^  steam 
^  or  compressed  air  expels  the  water  from  the  delivery  ])i|pe^  and 
'^  creates  a  vacuum  behind  it.  The  place  of  the  water  mo  expelled 
^^  is  supplied  hy  water  dxaim  \q^  V)  £3^  ^i)i&it^«isw)3ii««E:  locoed  ^p 
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into  the  socket  from  ^e  well,  Teserroir,  or  other  sooroe  hj  the 
pressure  ni  Ite  vteotpbere/'  and  it  driven  forward  hf  ^Stm 
■team  througli  the  delrrogr  pipe  in  a  continuoiu  stream. 
CPsriatMUddL   Snwlxi«.] 

A.D,  1862,  April  15.— N<»  1091. 

PHILIPPSON,  Ferdinand   Carl. —  {A  inmfmmioaimm  fl'om 
Louis  Schwartzkopff.) — This  invention  relates  to  steam  hammers. 
"  The  anvil  is  made  moveable,  so  that  it  may  be  raised  or 
"  lowered     ....  in  order  to  bring  the  material  operated  upon 
to  any  desired   distance  from  the  hanmier.    The  bottom  of 
the  fnming  of  the  machine  forms  the  anvil  bed,  in  which  are 
ibrmed  two  vertical  hydrenHc  cylinders,  containing  water,  <nl, 
or  other  smtable  fluid,  and  a  passage  is  formed  in  the  anvil  bed 
by  which  the  two  cyhnders  oommimicate  with  each  other,  so 
ihat  when  the  ram  of  one  cylinder  is  raised,  the  other  will  be 
^  lowered,  and  vice  versA.    The  anvil  block  is  carried  on  the  top 
*'  of  the  turn  of  one  of  these  cylinders;  the  ram  of  the  other 
cylinder  is  made  of  sufficient  weight  to  coantei'balance  the 
weigirt  of  the  ram  of  the  first  cylinder,  and  of  the  anvil  block 
earned  by  it.    T^e  top  of  this  ram  is  connected  to  a  lever,  by 
^  whidi  the  ram  can  readily,  as  the  two  rams  balance  each  other, 
^  be  raised  or  lowered,  Ihus  raising  or  lowering  the  ram  carryii^ 
*'  the  AiPril  block,  and  the  lever  can  be  retained  in  any  position 
^  by  «  screw  bolt  passing  through  the  lev»  and  through  a  slot 
^  in  an  &re  or  quadrant  fixed  to  the  framing,  and  the  lever  can 
by  a  lock  nut  on  the  bolt,  be  clamped  in  any  position  to  tibe 
JVC  «r  quadrant,  or  the  lever  may  be  otherwise  held  in  any 
4eBired  position.    The  steam  cyHnder  is  earned  by  a,  block 
bolted  to  the  main  firame ;  the  piston  is  furnished  with  a  heaTy 
tod,  which  passes  through  «  stuffing  box  in  the  bottom  6f  the 
cylinder,  and  also  through  a  guide  at  the  lower  end  of  the 

Uock The  hammer  is  made  double-acting,  that  is  to 

^  say,  the  steam  is  caused  both  to  raise  the  hammer  and  also  to 
"^  act  on  the  top  of  the  piston  in  force  the  hammer  down."  An 
•tfailibrimn  slide  valve  working  between  the  cylinder  valve  fi&ce  and 
» 4back  plate  admits  the  steam ;  the  valve  rod  is  "'  connected  to 
^  «  kver,  on  which  are  two  inclined  arms,  against  which  a  roller, 
"  carried  by  a  pin  projecting  from  the  piston  rod,  comes  alter- 
^  waJbtkf  as  the  piston  rod  moves  to  and  fro,  and  thus  turns  the 
^  iefmr  <m  its  oentie  mad  gives  tibke  mqumt^  TCksAAotv  \.^  'Ocv^  N'^^E!^'! 
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The  force  of  the  successive  blows  is  regulated  by  the  height  to 
which  the  anvil  is  raised.  A  blow  delivered  at  the  end  of  the 
down  stroke  will  be  very  light,  but  if  given  when  the  piston  is  a 
little  below  mid-stroke,  the  blow  will  be  as  heavy  as  the  hammer 
is  capable  of  giving,  and  between  these  two  extremes,  the  energy 
of  the  blow  can,  by  adjusting  the  height  of  the  anvil,  be  regulated. 
A  modification  is  described. 
[Printed,  1«.    Brawing.] 

A.D.  1862,  April  26.— N^  1228. 

ALLEYNE,  John  Gay  Newton. — ^This  invention  consists  of 
apparatus  which  in  combination  with  steam  power  is  to  be  used 
in  the  preparation  and  manufacture  of  iron  and  steel. 

The  first  part  described  relates  to  a  preliminary  mode  of 
hammering  masses  of  iron  or  steel  preparatory  to  the  rolling 
process ;  for  this  purpose  two  or  more  steel  hammers  are  simul- 
taneously employed  upon  the  same  mass,  one  hammer  acting 
vertically  thereon,  and  one  or  two  disposed  and  operating  in  hori- 
zontal position,  so  as  at  the  same  time  to  act  laterally  upon  the 
mass.  The  precise  arrangement  of  these  hammers  depends  uoon 
the  form  desired,  and  the  nature  of  the  work  reqimed  to  be 
performed.  In  some  cases  effect  is  given  to  the  blows  of  those 
hammers  which  act  laterally,  by  powerful  compressed  springs,  and 
at  other  times  the  hammer  is  forced  forward  by  the  steam  pressure 
alone,  or  in  combination  with  the  springs.  Various  plans  are 
devised  for  imparting  the  necessary  rectilinear  movement  to  the 
horizontal  hammer  block  or  blocks,  or  in  Ueu  thereof  a  swinging 
motion  is  imparted  to  the  hammer  or  hanuners,  and  the  necessaiy 
provision  made  to  the  piston  rods. 

Another  part  of  the  invention  relates  to  rolling  the  metal  after 
the  hammering  process,  and  is  supplemental  to  letters  patent 
which  were  granted  to  this  inventor  and  bear  date  April  4,  1861, 
No.  825.  The  object  therein  being  to  expedite  the  rolling  pro- 
cess by  combining  the  rolling  mill,  by  means  of  clutches  or 
otherwise,  with  two  or  more  steam  engines  running  in  opposite 
directions.  The  present  improven^ent  consists  in  employing  seti 
of  engines  which  run  separately,  at  different  speeds  in  contraiy 
directions. 

The  invention  also  consists  in  the  use  of  circular  saws  combined 
with  steam  power  for  ttimnmm  oit  ff^wa^^v^  the  manufactured 
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metal  after  the  rolling  process^  for  which  purpose  a  small  steam 
engine  is  combined  with  a  circular  saw  frame  and  saws^  and 
mounted  therewith  upon  a  carriage  with  wheels.  The  steam  con- 
nections and  pipes  are  arranged  to  permit  the  facile  movements 
of  the  carriage  within  a  limited  range. 

[Printed,  Ss,  4d,  Drawings.] 

A.D,  1862,  April  30.— N^  1272. 

LEIGH,  Evan.— (PrcwMiona/  protection  only,) — ^This  invention 
relates  to  the  construction  of  ships'  propellers,  floating  batteries, 
and  moimting  the  guns. 

Paddle  wheel  propellers,  constructed  after  the  manner  of  a 
water  wheel  with  shrouds  and  air-tight  buckets,  are  placed  astern 
to  work  between  pontoons,  "  the  edge  of  each  float  being  set  a 
"  little  zig-zag."  The  air  is  compressed  in  the  buckets  as  the 
floats  enter  the  water,  and  rushing  out  as  thej  leave,  "pushes 
"  the  water  away  from  them,  the  recoil  acting  in  the  direction  of 
"  propulsion." 

Floating  batteries. — Employs  a  steam  cylinder  about  60  inches 
diameter  with  ten  foot  stroke,  and  piston  rod  20  inches  diameter, 
working  to  and  forth  through  a  stufiBoig  box  placed  in  the  hull  of 
the  vessel  below  the  water  line.  The  piston  rod  works  through 
both  ends  of  the  cylinder;  it  is  pointed  and  shod  at  the  end  with 
hardened  steel,  and  with  the  piston  weighs  about  20  tons.  The 
steam  is  admitted  by  turns  to  each  side  of  the  piston ;  the  piston 
rod  or  ram,  after  the  manner  of  the  steam  hammer,  may,  on  an 
enemy's  ship  coming  alongside,  be  made  to  strike  prodigious 
blows  in  rapid  succession. 

Two  guns,  one  counterbalancing  the  other,  are  moimted  on  the 
ends  of  a  lever,  which  oscillates  on  a  central  pivot.  By  tilting  the 
lever  the  guns  are  respectively  raised  to  the  level  of  the  port  hole, 
and  adjusted  by  a  screw  when  about  to  be  discharged,  the  loading 
being  performed  when  the  lever  is  brought  to  a  horizontal  posi- 
tion, out  of  reach  of  the  enemy's  Are.  ''  By  these  means  the 
heaviest  guns  can  be  easily  moved  about  in  any  direction  and 
shotted  with  safety  and  rapidity,  the  recoil  being  taken  up  by 
india-rubber  or  other  elastic  springs  placed  behind  the  steps  of 
**  the  trunnions." 

[Printed,  4(1.   No  Drawings.] 
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A.D.  1862,  May  3.— N^  1318. 

FOWLER,  JcKHN. — This  iiByention  has  for  its  object  tiie  so  ttm- 
gferactiiig  a  portable  steam  en^^inie  wiib  eompound  wim&i^ 
apparatus,  that  it  may  be  used  for  hauling' |dou^bft  and  impteDiBnti 
requiring  ordinary  draught,  or  drain  ploughs  and  sueh  other 
implements  as  require  a  very  heavy  draught.  The  engine  is  of 
the  ordinary  construction,  consisting  of  two  horizontal  cylinders 
superposed  on  the  fire-box  of  a  horizontal  boiler,  which  is 
■KHUited  upon  a  canriage  en  four  wheels,  the  two  main  wbeefe 
bdini^  loose  upon  the  main  axle,  and  the  fore  wheels  or  as  sale 
attached  to  a  fore  carriage.  Underneath  the  boiler  between  like 
lore  attd  hiad  wheela,  two  drums  are  mounted  on  vertical  axes, 
•ad  lo  driven  by  geanng  psoperly  proportioned  and  co»neete^ 
wiib  the  cflgtne,  that  one  dram  will  only  revohre  onee  whilst  th« 
etbev  rtroIvQa  several  times.  It  is  preferred  upon  the  fast  nzDBmg 
4rHift  tO'  havsi  nipping  instruments,  whereby  to  hold  a  rope  pa08>- 
mg  psvily  loimd  it»  The  slow  roiining^  drum  is  preferred  to  wind 
on  or  coil  up  the  rope,  but  it  may  also  be  made  a  strong*  nipping 
fbnuBa.  In  plaee  of  mountinnf  both  dmms  pemsaBeirtly-,  anraiige- 
QMBka  ase  mada  for  the  removal  of  the  fastest  drum,  aad  a  seeond 
llow  dram  ia  to  be  substituted  and  connected  by  lailably  pv&- 
fovtioiial  gettr,  theengme  framing  toi  be  prepared  according. 

A.D.  1862,  May  15.— N^  1468. 

SISSONS,  William.*  —  This  inveatkn  lelajfees  to  oomlniiia^; 
steam  power  with  pile  driving  apparatus,  aad  to  the  eateh  en- 
ployed  fox  lifting  and  rdeasing  the  hammer. 

It  comprises  an  ordinsucy  upright  frame  composed  of  '*  wood 
^  guide  pieces,  side  stays,  and  back  ladders^  all  these  poiats  ieafe> 
^  iag  on  a  platfonsu  This  platform  oonsists  of  two  heights,  an 
^  upper  and  an  under  one;  the  upper  part  revolves,  on  tbe  k»mi 
'*  part  in  a  Gdmilac  manner  ta  a  turn-table,  so  a&  to  eaable  tfai 
**  machine  to  face  any  angle.  On  the  upper  part  of  this  fdaifanB 
**  is  fixed  a  steam  winch„  which  iisi  proYided  with  one  ox  tw<s 
**  cylinders  and  valves,  which  have,  slides  aad  eccentrics  attached 
*'  to  them.  The  connecting  rod  of  this  cylinder  causes  a  shaft  to 
"  revolve  by  means  of  a  crank ;  on  this  shaft  is  fixed  a  pinion. 
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which  gears  into  a  cog^  wheel  fixed  on  a  shaffc,  which  has  a 
spiked  barrel  or  drum  on  it ;  round  this  drum  an  endless  chain 
<'  revoltes;  This  endless  chain  isr  of  the  pitched  flat  link  kin^ 
"  and  revolvcfr  round  the  dram  at  the  bottom^  passes  up  Hhe 
"  machine,  mad.  is  carried  over  a  wheel  at  the  top  of  the  machffl^ 
"  and  in  thn  manner  reyohres  round  a  spiked  drum  at  the  bottom 
**  sa&  a  wheel:  at  the  top.  The  hammer  mores  on  the  ftuse  ov 
**  octtside  of  the  gmde  pieces ;  an  opening'  is  made  in  the  hammer 
"  troat  front  to  back  to  receive  an  eccentric  or  crank  and  catch, 
**  which  are  fixed  on  an  axle  passing  through  the  sides  of  the 
**  hammer  and  the  eccentric  or  crank.  This  eccentric  or  crank 
**  i*  worked  by  a  lever,  and  pushes  out  a  bolt  or  catch  into  an 
"  open  link  of  the  pitch  chain  as  it  ascends,  and  thus  the  hammer 
*  is  lilted.  The  catch  is  released  from  the  chain  by  reversing  the 
"  eeeentric  or  crank,  which  is  done  by  an  opposite  tever  striking 
''  agamvt  pins  ifxed  in  the  guide  pieces,  and  the  hamm»  then 
"  falls  on  the  pUe." 


A.D.  1862,  May  15.— N»  1471^ 

WIUGHT^JAMsa. — {A  eommumcaHon  from  Messrs,  Couvreuof  amd 
and,  Gom&tf,) — (JProvisional  protection  not  cdloioed,) — This  inventioK 
reUitiag  to*  a  sbeam:  rotative  travelling  crane,  is  described  aa 
follows  : — "  On  a  stand  or  framing  of  suitable  weight  and  strengiflk 
I  place  an  engine  and  boiler,  which  through  a  pinion  on  the 
main  shaft  gives  motion  to  a  large  cog  wheel  fastened  on  the 
spindle  of  the  drum,  on  which  is  coiled  the  chain  passing  from 
it  to  the  extremity  of  the  jib,  and  terminating  in  a  hook  or  its 
eqjuivalent.  is  the  usual  manner.  A  tie  rod  passes  from<  tihi 
*'  extremity  of  the  jib  to  the  extreme  rear  of  the  machiney  %j 
"  whiek  means  the  weight  of  the  bofler,  engine,  and  the  machinesiy 
*^  cotmterbahknces  tiie  waght  of  the  substaaees  or  materials  to:  be 
''  lasted.  The  whole  apparatus  turns  on  a  eircular  rail  nnmd;  a 
**  pivot  supported  on  a  frame."  "  The  crane  can  be  transported 
"  fieon  plaee  to  pdace  by  means  of  wheels,  which  can  be  raised 
"  or  lowered  by  the  action  of  m  serew,  and  when  not  in  use  they 
**  may  he  drawn,  vp  out  of  the  way  of  the  drcuhor  rail," 
[Printed,  4<f.    No  Drawings.] 
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A.D.  1862,  May  19.— N^  1616. 

MORRIS,  Timothy,  WEARE,  Robert,  and  MONCKTON, 
Edward  Henry  Cradock. — ^Thia invention  relates  to  obtaining 
hf(ikt  and  heat  from  electricity,  which  in  order  to  obtain  light,  is 
passed  through  hermetically  sealed  vacuum  tubes  or  vessels  of 
glass  whence  the  air  has  previously  been  exhausted,  and  carbonic 
add  gas,  hydrogen,  or  other  similar  gases  injected ;  or  the  vapour 
of  sulphuric,  nitric,  or  other  similar  ethers  which  yield  different 
colors  may  be  used  according  to  the  nature  and  colour  of  the 
light  sought  to  be  produced,  such  gases  or  vapour  of  ether  to  be 
so  far  exhausted  until  a  sufficient  vacuum  is  obtained  to  permit 
the  electricity  to  flow  freely  from  the  points  of  platinum  or  other 
wire  in  connection  with  the  induction  coil,  or  the  means  employed 
for  obtaining  an  electric  current.  Amongst  the  various  uses  <^ 
the  light  thus  produced,  it  is  applicable  for  lighting  mines,  as  it 
is  not  capable  of  causing  explosion  from  fire  damp. 

To  obtain  heat,  electricity  evolved  from  powerful  batteries  is 
used,  by  introducing  into  the  liquor  or  substances  to  be  heated 
spirals  of  flattened  platiniun  or  other  metal  wire,  or  metal  sheets 
rolled  in  volute  spirals,  or  disposed  in  such  manner  as  to  afford 
the  greatest  possible  amount  of  heating  surface,  the  ends  of  the 
coils  or  sheets  or  spirals  being  joined  respectively  to  the  poles  of 
the  battery.  The  heat  thus  produced  may  be  applied  to  generate 
steam  for  steam  engines,  and  for  drying,  warming,  and  such-like 
oseful  purposes. 

[Printed,  4<2.    No  Dnhwings.] 

A.D.  1862,  June  4.— N»  1678. 

PEEL,   George,  junior,  and   SIMPSON,  Joseph.— This  in- 
vention  relates  to  the  construction,  arrangement,  and  mode  of 
working  hydraulic  presses,  and  to  the  force  pumps  employed. 
Making  the  cylinders  and  rams  of  hydraulic  presses  "  of  steel 

instead  of  cast  iron  as  heretofore ; making  the  columns 

of  steel  instead  of  wrought  iron ;  and  in  making  the  framing 
for  the  top  and  bottom  of  the  press  of  wrought  iron  or  steel, 
*'  either  alone  or  combined  with  cast  iron  or  other  materials, 
''  instead  of  entirely  of  cast  iron,  the  object  being  to  unite  great 
"  strength  with  comparative  lightness." 
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*'  Making  tlie  rams  and  cylinders  to  work  witkin  eack  otker  in 
tke  same  manner  as  tke  slides  of  a  telescope ;  tke  largest  ram 
works  witkin  a  stationary  cylinder,  and  tke  smaller  ram  works 
witkin  tke  larger  ram,  wkick  acts  as  a  cylinder ;  in  tkis  way 
two  or  more  rams  of  different  diameters  may  be  acted  upon 
successively  to  increase  tke  power  of  tke  press  as  tke  speed 
*'  diminiskes.  Wken  tke  smaller  or  smallest  ram  kas  been  raised, 
self-acting  blocks  come  into  action  to  support  tke  follower, 
whick  is  tken  carried  forward  by  tke  action  of  tke  succeeding 
"  ram." 

''  The  mode  of  working  kydraulic  presses  consists  in  forcing 
*'  tke  water  tkat  kas  been  used  to  raise  tke  ram  or  rams  into  an 
^'  air  vessel,  in  whick  it  accumulates  under  pressure,  and  in  con- 
''  veying  this  water  again  into  the  cylinder  or  cylinders  of  the 
^'  press  for  the  purpose  of  partially  raising  the  ram  or  rams  during 
*'  the  next  operation,  by  this  means  the  rams  are  rapidly  raised 
^'  while  the  pressure  to  be  overcome  is  small,  thus  economising 
'^  power  and  time  in  working  the  hydraulic  press.  The  air  vessel 
''  may  be  charged  direct  by  the  pumps  when  the  pumps  are  not 
"  required  for  working  the  press.*' 

"  The  arrangement  of  force  pumps  for  hydraulic  presses  consists 
''  in  connecting  the  plungers  of  two  or  more  pumps  to  a  beam 
''  working  on  a  fulcrum ;  the  piston  rod  of  a  steam  cylinder  is  con- 
'^  nected  direct  to  one  or  both  ends  of  the  beam,  thereby  applying 
"  the  power  in  the  most  convenient  manner  for  working  any 
'*  convenient  number  of  force  pumps ;  the  pumps  are  or  may  be 
"  of  different  diameters,  and  they  are  provided  with  self-acting 
*'  valves,  so  that  as  the  resistance  increases,  the  larger  pumps  are 
"  successively  thrown  out  of  action." 
[Printed,  29.  M,    Brawings.] 

A.D.  1862,  July  9.— N«  1982. 

BUTLER,  John  Octavius.  —  {Prtmswnal  protection  onfy),-^ 
'^  This  invention  relates  to  the  framing  or  supporting  standards 
"  of  steam  hanuners,  and  consists  in  making  such  framing  or 
standards  of  wrought  iron  in  lieu  of  cast  iron  as  heretofore.  In 
some  cases  the  standards  may  be  constructed  in  one  piece  of 
wrought  iron,  and  shaped  either  by  forging  under  the  hammer, 
or  by  suitable  dies  and  pressure.  For  large  hammers  the 
supporting  standards  would  be  composed  of  aevecal  ^vrcorajj^o^ 
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^*  iioB  plates  metted  tof^etlier,  and  itren^ened  by  aai^le^  f^  or 
'*  clher  anilablj  shaped  ban,  as  is  well  known  in  the  makiiig  of 
'*  Wfoagfat  iron  structnres." 

'^  Ateerding  to  one  form  of  framing  for  heaxy  hwnmnra  it  is  pvo- 
poaed  to  support  the  cjHBder  upon,  a  wroofffht-iron.  entablstore 
temed  either  of  wrought-iros  hollow  beams  or  of  pkube  girders. 
Thai  entaUature  or  pbtform  is-sopported  at  ^e  four  cnacrs  bjr 
wfovght-iron  hoUow  colmnna  of  a  round,  squazc^  or  odier 
■eettoti,  and  composed  of  plates  riretted  together,  and  strength- 
ened by  angle  irons  inside,  and  by  ribs  or  feathers  on  the  oat- 
nde  thereof,  also  rivetted  thereto ;.  or  in  ihe  place  of  having  the 
cobianns  hollow,  they  may  be  forged  in  one  solid  piece,,  or  tiiey 
nay  be  made  hollow,  and  the  several  plaites  therein  wiaked 
'*  together  by  welding,  the  same  mode  of  uniting  bein^  appfieable 
^  to  tiie  other  portions  of  the  firamioig.  The  gmdes  for  the 
lunmner  block  and  pistoa  rod  a>e  also  formed  of  wrooght  iron, 
■ad  aur  aecuarcd  to  the  franmig  by  riveta  or  otiwrwise^  orfbr^ed 
IK  •DC:  piece  therewith..*' 

A.D.  1862,  July  14.~N«  2017. 

GLEDGE,  William.  Edward. — {A  commtmicaHon  from  Frangois. 
JEsct^at.) — {Prooisional  protection  only  J) — ^This  inventioB  xelates* 
to  a  '^  portable  or  stationary  steam  lift  and  fosce  pump  J'  Twa 
dosed  cylindrical  vessels  are  placed  upon  supporting;  columna 
above  the  reservoir  or  water  supply,  which  is  reached  by  a  auction 
pipe  surmounted  by  a  valve  box,  wherein  are  two  valves  which 
govern  the  passages  into  two  junction  bends»  fbcming  communi- 
cations respectively  between  the  suction  pipe  and  the  upper  part 
of  each  cylinder.  Within  the  suction  pipe  there  is  fitted  a  spiral 
vane,  which  by  means  of  the  upward  flow  of  water  is  caused  to 
revolve  and  operate  a  small  pump ;  thi?  pump  forces  water  received 
from  the  suetios  pt]ie  iiottoi  a  smaU  open  cistern  placed  above  tie 
top  Icirel  of  the:  two  cyHaiders,  eadt  of  wUch  ia  psovided  at 
bottom,  with  ant  outflow  pipe,  having  a  valve  to  dose  aif^auaet  the 
atmosphere^  The  two  eyHndera  recex?e  steam  aJtetnaMy  fivaM  ff 
oontiguDus  steam;  boiler,,  whidb  steansi  is  condenfled  bf  in^cetbir 
water  fDom;  the  eistenu.  In  this  way  a  vacuum  ia  fiarmad  ioi  &e 
cyfinderff,.  and  by  turns  tiie  watta  is  IsMreed  up  the  anetioit  pipe 
aad  Ja^  tht  e^hadera  hy  ikar  pttiifi\xs&  q&  \>W  tatemal  atmospfave. 
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In  each  cylinder  ihere  is  a  floal  whidhi  nms  when  the  wster  ftowB 
in,  bob  whick  at  the  end  of  the  outflov  wttleB  upon  a  smaU  ball 
ioatj  vhi^  aeta  aa  a  lever,  aoid  commnnicatea  externally  with  the 
tKps  and  ra^ea  employed  to-  regulate  the  admiaaion  and  emiiaion 
of  the  rteam  and  of  the  injection  water. 
CPiiiited,fdL   jynmim-J 

A.I>,  1862,  July  29.—N*  2145. 

COLBURN,  Zerah. — The  object  of  this  invention,  which  relates 
to  steam  pumping  engines,  is  to  simpGfy  their  construction  by 
dispensing  with  those  parts  which  require  rotary  motion,  also 
counter-weights,  stuffing  boxes,  and  complicated  valve  gear.  The 
steam  cylinder,  pump  cylinder,  and  the  pump  valve  chamber  are 
Gnealfy  disposed  and  cast  together  in  one  piece,  and  the  steam 
and  pump  pistons  are  either  cast  in  one  piece  upon  an  inter- 
mediate stem,  or  fixed  thereon  sufficiently  far  apart  to  prevent 
the  exposure  of  any  part  of  the  cylinder  casting  to  the  alternate 
action  or  temfusstuxe  o£  the  ateam.  and  water;,  no  piston  rod 
is  lequired.  When  the  steann  ia  admitted  to  the  outer  endi  of 
tiia  ateam.  cjlinder^  the  two  piatons  move  together,  and  the  water 
ia  dcLven  ont  of  the  pump  cylinder  through  the  outflow  valve ; 
the  ateam  cylinder  is  then  put>  into  communication  with  a  cwl- 
denafflTj,  and  upon  the  formation  of  a  vacuum  in  the  steam  cylind^ 
the  piston  returns,  and  the  atmospheric  pressure  on  the  waiaer 
externally  forces  it  up  the  auction  or  supply  pipe  through  the 
inlet  valve  and  again  fills  the  cylinder  of  the  pump,  the  successive 
itrokea  of  the  steam  piston  forcing  out  the  water  by  the  pressiue 
of  the  steajn.  Piston  valves  are  employed  to  admit  the  steam  to 
the.  steam,  cylinder  and  regulate  the  exhaust.  By  combining  two 
of  these  pumping  engines  a  constant  atieam  of  water  may  he 
xaiaed.  Several  modificationa  are.  fuUy  described  and  ilhiatiated, 
CeriBtiHU,2«^a«.   ItaawiiigsJ. 

A.D.  1S6^  August  9.— N«^2229. 
MACINTOSH,  John.  —  {Pnmsionaf  profedion  only,) —  This 
imvenlion  relates'  to  obtaining  and  applying  motive  power.  R 
^  is  mtended  when  required  to  dispense  with  the  time  occupied 
**  m  first  generating  steans  of  sufficient  pressure  to  put  machinexy 
'*'  m  motion,  and  io^  ^ve  increased  power  and  velocity  to  steaoa 
^  'veasdH-;  aher  instantly  to-  obtain  power  to  work  ^Q-«\^gBsak, 
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^  and  consists  in  the  rapid  generation  of  power  bj  the  aid  of 
"  oxygenous  fuel,  composed  either  of  coke,  coal,  and  nitrate  of 
*'  soda,  or  coke  and  nitrate  of  potash.  In  some  cases  sulphur 
may  be  used,  or  the  chloride  of  potash ;  and,  if  desired,  put 
into  form  with  adhesive  substances,  such  as  mineral  or  vege- 
table pitch,  resins,  parafi^e,  gutta  percha,  caoutchouc,  or 
glue." 

The  prepared  fuel  is  put  into  closed  tubes  or  furnaces,  with 
valves  for  the  escape  of  the  gaseous  products  of  the  combus- 
tion, which  may  be  used  alone  or  in  combination  with  steam, 
air,  or  other  fluids  in  giving  motion  to  machinery.  This 
oxygenous  fuel  may  be  put  into  ordinary  steam  boilers,  which 
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*'  fuel  when  ignited  instantly  produces  power  to  give  motion  to 
'^  engines,  or  it  may  be  used  for  other  purposes  where  power  is 
**  required  as  an  auxiliary.'* 
[Printed,  4<2.  No  Drawings.] 

A.D.  1862,  September  10.— N«  2493. 

RIG6,  Arthur,  junior. — ^This  is  an  invention  of  apparatus, 
combined  with  a  steam  brake,  for  tipping  or  shooting  coal  and 
other  minerals  from  trucks  or  waggons.  It  consists  of  a  platform 
with  travelling  rails  and  raised  sides,  to  which  are  fixed  trunnions, 
which  support  the  platform  on  appropriate  fixed  bearings,  whereon, 
when  empty  or  with  an  empty  wagon  upon  it,  it  is  so  balanced  as 
to  maintain  or  recover  a  horizontal  position ;  but  when  the  wagon 
is  laden,  the  weight  of  the  mineral  comes  in  advance  of  the 
trunnion  centres,  and  imparts  a  tendency  to  tilt  forward  and 
upset  the  load.  To  the  fore  end  of  the  platform  is  fixed  a  long 
projecting  shoot,  and  the  other  end  communicates  with  the  rails 
of  the  road.  Attached  to  the  underside  of  the  platform  there  is  a 
large  toothed  segment,  which  engages  with  a  tooth  pinion  fixed 
upon  the  shaft  which  carries  the  brake  wheel.  The  brake  strap, 
which  passes  round  the  wheel,  is  made  fast  to  a  fixed  link  stay  at 
one  end,  and  at  the  other  end  to  the  extremity  of  the  piston  rod, 
the  axial  line  of  the  cylinder  being  level  with  the  under  side  of 
the  wheel.  The  steam  valve  rotates  in  a  cylindrical  steam  box, 
and  by  means  of  rods  and  bevel  wheels  obtains  its  required  move- 
ments by  means  of  a  handle  on  the  platform  above.  The  upper 
side  of  the  piston  is  in  constant  communication  with  the  boiler, 
und  when  the  opening  is  brought  coincident  with  the  steam 
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passage  leading  to  below  the  piston,  the  inequaliiy  of  pressure 
due  to  the  area  of  the  piston  rod  is  sufficient  to  slacken  the  brake 
strap;  but  when  the  steam  is  exhausted  more  or  less  from 
beneath  the  piston,  the  constant  steam  pressure  on  its  upper  side 
is  brought  to  bear  upon  the  brake. 
[Printed,  &{.    Prawinff.] 

A.D.  1862,  September  30.— N»  2655. 

WRIGHT,  Jambs. — {A  communication  from  Alphonse  Couvreux 

and  Louis  Combe,) — ^This  invention,  relating  to  a  portable  steam 

crane,  is  described  as  follows : — 

On  a  stand  or  framing  of  suitable  weight  and  strength  I 
place  an  engine  and  boiler,  which,  through  a  pinion  on  the 
main  shaft,  gives  motion  to  a  large  cog  wheel  fastened  on  the 
spindle  of  the  drum,  on  which  is  coiled  the  chain  passing  from 
it  to  the  extremity  of  the  jib,  and  terminating  in  a  hook  or  its 
equivalent  in  the  usual  manner.  A  tie  rod  passes  from  the 
extremity  of  the  jib  to  the  extreme  rear  of  the  machine,  by  which 
means  the  weight  of  the  boiler,  engine,  and  the  machinery, 

"  counterbalances  the  weight  of  the  substances  or  materials  to  be 
lifted.    The  whole  apparatus  turns  on  a  circular  rail  round  a 

pivot  supported  on  a  frame The  chain  is  made  fast  to 

the  substance  or  weight  to  be  lifted ;  the  engine  being  put  in 
motion  coils  the  chain  round  the  barrel  or  drum,  thereby  hoist- 
ing the  weight.    When  it  has  been  raised  high  enough  the 

^'  the  crane  is  turned  round  on  the  circular  rail  ....  by  means 
of  a  steam  cylinder,  mounted  on  the  framing  and  connected  by 

means  of  toothed  gearing  with  the  axles  of  the  wheels 

The  crane  can  be  transported  from  place  to  place  by  means  of 
wheels,  which  can  be  raised  or  lowered  by  the  action  of  a  screw> 
and  when  not  in  use  they  may  be  drawn  up  out  of  the  way  of 

"  the  circular  rail." 

[Printed,  lOd.    Drawing.] 

A.D.  1862,  October  2.— N^  2662. 

GILCHRIST,  Jambs. — {Provisional  protection  only,) — ^The  ob- 
ject of  the  invention  is  to  simplify  and  render  more  conveniently 
efficient  the  mechanical  arrangements  of  steam  boring  engines 
employed  for  mining  purposes.  To  this  end  "  the  principal  parts 
'*  are  fitted  upon  a  firaming,  which  is,  by  ^te£«x«si<(^)  t&ssvko^^ 
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**  upon  wfaeds.  The  fntts  oompiifle  «  steam  iMiler, 
**  details  wxtk  actaatiDg  cyttnder  or  -cf linden,  and  a  cjtbider  §m 
"  imparting  the  required  reciprocating  notion  to  tke  bcring  nidi; 
^  Hhk  iHt^mentioned  ejliiMler,  ifliioh  msy  be  fixed  or  nii  iHiliif, 
''  is  disposed  horizontally,  and  its  pistoo  rod  aetadteB  the  wtMtiad 
''  arm  of  a  bell-crank  lever  centred  on  a  fukmm  or  am.  loumals  at 
**  a  higher  level  than  that  of  the  cylinder,  and  haying  its  other 
arm  projecting  borizoaially  oulwuds  over  tbe  bore^  and  being 
«oiuiected  to  the  boxing  lods.  The  sieam  may  have  aeeen  to 
both  sides  of  the  piston,  its  actioD  on  bodi  sides^  or  on  one  nde 
only,  being  regidated  by  a  suitable  valve  actuated  by  hand  or 
by  the  movemeat  of  the  piston  rod  itself;  or  the  steam  may  be 
allowed  access  to  only  one  side  of  the  piston,  llie  anns  of  the 
bell-crank  lever  need  not  in  all  cases  be  at  right  an^^les  to  each 
oiher^  but  may  in  some  cases  be  arranged  to  suk  a  diagonal  or 
'*  inclined  position  of  the  aotuatio^  sieam  cylinder.  Whan  the 
''  borii^  rods  have  to  be  drawn  out  of  the  bore^  the  beli-^imnk 
^  IsFer  may  be  disconnected  and  turned  out  cf  the  wi^«" 
4A,   Wo  DrawiBgs.2 
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A.D.  1862,  December  18.— N**  3384. 

CLAYTON,  John. — ^This  invention  relates  to  the  construction 
of  reverberatLDg  furnaces  employed  for  heating  lai^  maases  of 
ima  and  steel,  and  to  applying  the  waste  heaA  from  such  a  fumaoe 
to  two  steam  boilers  for  the  purpose  of  generating  steam«  sudi 
boilers  being  so  disposed  over  the  furnace,  that  the  curr^it  of 
beat  passing  therefrom  takes  a  direct  course  through  their  tubes 
and  flues. 

The  center  portion  of  the  bottom  of  the  furnace  is  supported 
on  a  carriage  with  wheels,  and  is  capable  of  removal  for  tiie 
purpose  of  having  the  mass  of  iron  ox  steel  required  to  be  heated 
placed  thereon,  or  to  be  loaded  with  the  pile  or  maas  of  iron  or 
steel  on  the  side  of  the  furnace  opposite  to  that  at  which  the 
heated  mass  is  operated  upon,  the  movable  bottom  carrying  to 
and  from  the  furnace,  the  metal  under  operation.  The  bottom  of 
the  furnace  inclines  towards  the  two  ends,  in  order  that  the 
cinders  or  slag  may  fall  into  two  waggons  placed  midemesfli. 
The  carriage  is  moved  by  means  of  a  chain,  which  may  be  woiked 
by  a  steam  engine  or  othennse. 

Modified  arrangements  are  described  and  illustrated. 

fPrinted,  Itf.  4cf.    I>T»wingB.li 


THE  STEAM  ESfGUfE,  IMS 

ATZLIXG,  Thomas, — ^Tbe  oliyect  of  tEk  inreatioa  is  to  imptmfe 
ite  conatractioa  aod  efBeieiMj  of  tncdon  esifiDea,  and  rdjites 
chitAf  to  the  anangnnenti  for  driring  At  different  spttds,  the  use 
of  a  ehjua  far  tnnamittizig  motion  to  the  ddying  wheeis,  and, 
fifir  the  porpoee  of  holding  to  the  grotind,  formmg  round  the  pcfi- 
pherj  of  eaeh  driTing  wheel  a  central  projecrLon  wi'.h  latenJ  ribi, 
extending  at  interrala  therefrom  on  both  sides  to  the  edgea  of  Ae 
wheels.  A  large  chain  wheel  is  £xtd  on  the  hosa  of  one  of  flie 
driving  wheels,  and  a  chain  pinion  is  fixed  on  a  transrerse  conn* 
ter-shaft  whidi  is  carried  bj  brackets  attached  to  the  boiler ;  in 
these  brac^cets  are  also  formed  the  bearings  for  the  crank  shaft. 
Bf  means  of  two  sets  of  spnr  gearing  on  the  counter-shaft,  and 
eorresponding  toothed  pinions  which  slide  on  the  crank  shaft,  tihe 
speed  maj  be  either  accelerated  or  retarded,  and  by  having  die 
beanngs  of  the  coontcr-shaft  bj  means  of  screws  adjustable  in 
cnrres  formed  in  die  brackets  concentric  with  the  crank  shaft,  die 
sla(^  caused  bj  the  wear  of  the  drrWng  chain  maj  be  taken  op, 
and  an  e^pMe  tension  thereon  be  maintained. 

A.D.  1863,  January  13.— >'•  114. 

BESSEMER,  Hkxkt,— This  invention  relates  to  the  mannfSKtme 
of  mallealble  iron  and  steel,  to  the  fomacea  and  apparatus  eni- 
plojed,  to  generating  bj  means  of  the  heat  from  sach  fomaees 
steam  in  steam  boilers,  and  to  a  modification  of  the  blast  engine 
described  in  the  iperrfirafa'4Wi  of  a  former  psient  dated  March  \, 

Catakkma^  with  a  eovrerting  resael  a  receirer  whidi  is  Icnncd 
heneadi  it,  and  into  whi^  the  air  is  foreed  belore  eBteriag  ^he 
tnjesca,  the  evificea  wbereodT  aoe  eoreied,  to  prevent  the  access  of 
dK  inelal  before  die  bbst  a  applied.  The  eonrerciag  vessels  ave 
noBovaUe  on  wheels  to  and  frooi  Ae  rasfiiig  pet,  and  cranes  sie 
tampkfftd  tar  reining  the  npfcr  part  of  one  eonwting  vcMd 
the  iopwer  pavt  of  anochcr;  thmJijto  facilitate  and  hasten  Ae 


Eofiofs  a  iiKitaLfc  baitom  with  tojeie  box  attached  in 
oaanating  vcaaek  as  have  axial  notion,  the  detachable  poadoB 
Wbag  fvenonslj dried  cr  baked,  and  the  oHttion e€eeted  byi 
of  an  hydiaalic  cylinder  widi  xMk  and  fBBoa.   TWVstaaib.' 


1264  THE  STEAM  ENGINE. 

veyed  through  a  tube  surrouudiug  the  axis  of  the  vessel,  and  is 
turned  on  and  off  bj  a  double  cone  equilibrum  valve,  the  tuyere 
box  and  air  pipe  being  connected  by  a  sliding  joint. 

Employs  a  rotatory  or  reciprocating  paddle  in  the  process  of 
mixing,  carbonizing,  or  alloying;  covers  with  loam  the  sur&ce  of 
the  metal  whilst  in  the  ladle,  to  prevent  the  escape  of  heat;  as- 
certains the  weight  of  the  metal  in  the  ladle  and  attaches  the 
latter  to  the  crane  by  suitable  apparatus ;  describes  the  manner  of 
forming  and  arranging  the  orifices  in  the  tuyeres ;  and  employs 
furnaces  with  revolving  hearths. 

The  steam  boiler  employed  to  generate  steam  for  driving  the 
blast  engine  and  other  machinery  by  means  of  the  waste  heat  from 
the  furnace,  is  disposed  over  the  flue  or  channel  which  conveys 
the  waste  heat  and  gases  from  the  furnace  to  the  chimney,  and 
by  reason  of  the  intense  heat  the  boiler  is  protected  bj  a  thin 
brick  arch,  through  which  the  heat  passes  and  radiates  upon  the 
boiler,  the  hot  current  afterwards  returning  is  conveyed  through 
the  flues  of  the  boiler  and  thence  to  the  chimney. 

Combines  with  the  blast  engines  the  hydraulic  force  pumps 
employed  to  move  the  converting  vessels  and  work  the  cranes, 
and  also  the  pumps  which  actuate  the  press  or  presses  for  shaping 
ingots  and  other  metallic  masses. 

Slabs  or  blooms  of  malleable  iron  or  steel  are  pressed  or  shaped 
in  hydraulic  presses,  and  then  cut  into  slices  of  the  required  size 
previous  to  the  rolling  process. 

[Printed,  2«.  lOd.    Drawings.] 

A.D.  1863,  February  27.— N«  559. 

CLARK,  William. — {A  communication  from  Barth6lemy  Lauvie.) 
— This  invention  relates  to  an  apparatus  or  pump  for  raising  and 
forcing  water,  acting  simply  by  the  pressure  and  condensation  of 
steam,  and  producing  a  continuous  current.  The  apparatus,  com- 
bined with  a  peculiar  arrangement  of  boiler  which  supplies  itself 
with  water  and  superheats  the  steam,  consists  of  two  sheet  metal 
cylinders,  in  which  steam  is  alternately  admitted  and  condensed, 
and  the  water  is  raised  by  the  vacuum  produced.  The  steam  is 
admitted  by  means  of  a  valve  at  the  top  of  each  cylinder,  which 
valves  are  opened  by  means  of  a  float  in  each  cylinder,  the  floats 
falling  as  the  cylinders  are  emptied.  "  The  peculiar  arrangement 
and  application  of  these  floats,  form  the  principal  and  essential 
feature/*  of  this  pumping  api^«nX>v]A. 


ft 
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The  apparatus  for  supplying  the  boiler  with  water  consists  of  a 
suitable  reservoir  placed  above  or  upon  the  boiler,  and  by  means 
of  a  pipe  at  its  base,  communicating  low  down  therewith,  and 
having  a  cold  water  vessel  above  it,  with  pipes  descending  from 
the  top  which  dip  into  the  water  supply.  Another  pipe  issues 
from  the  top  of  the  reservoir,  and  dips  into  the  boiler,  terminating 
at  the  water  level.  Whenever  the  level  of  the  water  falls  below 
the  lower  end  of  this  pipe,  steam  passes  up  into  the  reservoir,  and 
the  water  therein  being  between  two  equal  pressures,  will  then 
How  into  the  boiler.  The  superheating  pipes  convey  a  portion  of 
the  heated  products  of  combustion  through  the  steam  space  of 
the  boiler. 

[Printed,  U.    Drawings.] 

A.D.  1863,  March  14.— N»  692. 

PAGE,  John. — ^This  invention  relates  to  various  devices  and 
modifications  in  the  construction  of  taps  and  valves,  employed 
for  regulating  the  flow  of  fluids  such  as  steam,  gas,  or  water. 

In  one  of  the  arrangements  described  a  hollow  conical  plug 
works  in  a  corresponding  conical  chamber  or  body;  the  fluid 
entering  the  plug  through  a  side  opening  is  discharged  at  the 
end,  an  important  feature  consisting  in  having  the  opening  carried 
some  distance  round  the  plug,  instead  of  being  parallel  to  its  axis, 
so  that  the  tap  may  be  opened  gradually,  and  thereby  be  applicable 
for  high  pressures. 

Another  modification  is  described  as  suitable  for  a  hydrant. 
'*  The  plug  in  this  case  is  an  inverted  hollow  cup,  into  which  the 
"  water  enters  from  below,  whilst  the  discharge  is  by  a  slot  round 
''  a  portion  of  the  side  into  a  curved  discharge  branch.  The 
*'  spindle  of  the  plug  or  cup  passes  upwards  through  a  stuffing 
"  box  or  plain  aperture,  and  is  shaped  externally  to  receive  a  key 
"  or  handle  for  opening  it  by." 

"  In  valves  or  hydrants  in  which  a  disc  valve  piece  with  a  coni- 
''  cal  or  sperical  rim  is  made  to  close  against  an  annular  seat, 
'^  through  which  the  fluid  passes  when  the  valve  is  opened,  the 

'*  details  for  opening  the  valve  piece  comprise firstly,  a 

"  spindle  projecting  through  an  aperture  or  stuffing  box  to  re- 
"  ceive  a  key  or  handle  externally  to  turn  it,  but  constructed  not 
''  to  move  longitudinally ;  secondly,  a  screw  into  which  the  spindle 
^'  is  entered  or  with  which  it  is  otiierwise  connected  so  as  to  turn 

8,B,  ^  A* 
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^'  it  and  pennit  of  its  longitudinal  moyement ;  and,  thirdly,  a  nut 
«  £zed  inside  the  valve  body,  and  through  which  the  screw  works. 
The  valve  piece  is  attached  to  or  forms  part  of  the  screw  or 
acrewed  piece,  and  is  moved  to  or  from  its  seat  by  turning  tibe 
ipindle.  The  passage  leading  to  and  £r<Mn  the  valve  may  be 
"  variously  arranged*  and  so  that  the  valve  eitiier  closes  against 
'*  the  pressure  or  has  the  pressure  toiding  to  keep  it  ekised. 
**  Similar  actuating  details  may  be  used  in  the  case  of  shuce  oi 
*<  eliding  valves.'' 

[PkintocU  lOcL    Drawings.] 

A.D.  1863,  March  31. —N^  825. 

SMETHURST,  John.  —  This  invention  relates  to  compound 
cylindrical  steam  boilers,  consisting  of  two  boilers,  one,  a  high 
pressiure  boiler  being  constructed  within  the  other,  which  con- 
stitutes a  boiler  for  generating  steam  at  a  lower  pressure.  The 
ftnmaces,  of  which  there  are  three  exhibited  in  one  of  the  draw- 
ings, are  placed  within  the  end  of  the  high  pressure  boiler,  and 
thence  respectively  through  separate  groups  of  longitudinal  tubes, 
their  products  of  combustion  are  directed  into  a  c(»nbustion 
ehamber  at  the  rear,  whence  they  return  through  flue  tubes  in  the 
lower  part  or  water  space  of  the  outer  shell  or  boiler.  Each  shell 
or  boiler  is  furnished  with  a  distinct  set  of  fittings,  is  supplied 
separately  with  water,  and  has  its  own  gauges  and  safety  valve. 
The  steam  from  the  high  pressure  boiler  serves  a  high  pressure 
engine,  which  may  exhaust  into  a  cylinder  of  larger  dimensions, 
into  the  outer  or  low  pressure  boiler,  or,  conjointly  with  the  steam 
generated  therein,  into  the  cylinder  of  a  condensing  engine. 

In  conjunction  with  i^e  working  of  compound  boilers  with 
evdinary  fire  boxes  when  used  for  locomotives,  two  small  and  two 
larger  cylinders  are  employed,  each  engine  comprising  a  small  and 
a  large  cylinder  with  piston  rods  acting  upon  cranks  set  respec- 
tively at  difiPerent  angles  on  the  crank  shaft.  The  small  cylinder 
of  each  engine  will  receive  high  pressure  steam  from  iAve  inner 
boiler,  and  either  exhaust  into  the  outer  boiler  or  shell,  or  into  the 
steam  chest  of  its  large  or  companion  cylinder,  to  operate  the 
piston  therein  in  ooi^nction  with  the  steam  from  the  outer  shelL 
The  two  end  plates  serve  to  inclose  botii  boilers,  and  each  section 
has  a  separate  steam  pipe  or  dome. 

Compound  horizontal  boilers  witii  vertical  furnaces  and  fines 
are  described,  together  w\t\i  ai^vn^V!  ^  c^i&^ttuetive  details. 
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From  the  cylinders  of  locomotive  engines,  the  exhaust  steam 
may  be  employed  to  heat  the  carriages,  and  from  the  cylinders  of 
stationary  engines,  for  heating  buildings. 
[Printed.  U.  lAdL   Dnwinga.] 

A.D.  1863,  June  23.— N»  1682. 

WINANS,  William  Louis,  and  WINANS,  Thomas. —This 
invention  relates  to  steam  boilers,  and  refers  to  that  class  of  ver- 
tical tubular  boilers  wherein  the  flue  tubes  are  vertically  arranged 
and  fill  the  body  of  the  boiler  above  the  furnace,  the  crown  or  top 
of  which  constitutes  the  bottom  tube  plate.  It  consists  in  leaving 
an  open  water  space  down  the  center  of  the  boiler  free  from  tubes, 
and  of  su£S.cient  size  to  admit  a  man  to  clean  the  internal  sur- 
rounding space.  The  working  water  level  is  below  the  top  tube 
plate,  which  constitutes  the  top  of  the  boiler,  and  the  steam 
chamber,  which  is  a  vertical  cylindrical  vessel  surmounted  with  a 
man-hole  and  cover,  is  set  over  the  central  opening  in  the  top 
tube  plate.  This  steam  chamber  is  inclosed  by  a  smoke  chamber, 
which  has  a  chimney  flue  eccentrically  rising  from  the  top.  The 
form  of  the  boiler  however  is  not  material,  as  the  leaving  an  un- 
occupied central  water  space  amongst  the  vertical  tubes  for  the 
purposes  of  cleaning,  and  affording  space  for  the  better  circulation 
of  the  water,  alone  constitutes  the  invention. 
CPrinted,  IM.    Drawing.] 

A.D.  1863,  August  26.— N«  2114. 

JOHNSON,  John  Henry.  —  {A  communication  from  Pierfe 
Gardhe  and  Charles  Pat  eh,) — "  According  to  this  invention,  it  is 
proposed  to  utilise  the  power  derived  from  the  rapid  and  con- 
tinuous flow  of  water  through  pipes  obtained  artificially,  by  the 
^'  condensation  of  steam  directed  in  the  form  of  a  jet  or  jets  into 
'^  a  vessel  or  chamber  in  connection  with  such  pipes." 

'^  In  applying  this  system  to  the  propulsion  of  ships,  it  is  pro- 
''  posed  to  employ  one  or  more  sets  of  pipes  running  longitudinally 
'^  along  the  vessel  from  stem  to  stem  below  the  water  line.  An 
^'  opening  is  made  near  the  bows  of  the  vessel  communicating 
'*  with  the  pipe  in  the  fore  part>  and  another  opening  is  made 
'^  near  the  stem  communicating  with  the  pipe  in  the  after  park 
''  These  two  pipes  open  into  a  chamber  in  which  a  jet  of  steam  is 
"  directed  from  a  boiler  in  the  direction  of  the  ^ii^e  Uadv^'Sft^ 
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"  the  stem,  so  that  when  the  steam  is  turned  on  a  rush  of  water 
"  takes  place  (by  reason  of  the  vaccum  produced  by  the  conden- 
"  sation  of  the  steam  in  the  vessel)  through  the  opening  at  the 
"  bows  along  the  pipe  in  the  fore  part  of  the  ship  and  into  the 
'*  steam  vessel  or  chamber,  whence  it  is  expelled  by  the  force  of 
*'  the  jet  along  the  pipe  in  the  after  part  of  the  ship,  and  issues 
"  at  the  stem  in  the  form  of  a  powerful  jet  of  water  which  has 
^  the  effect  of  propelling  the  ship  along.  In  practice,  it  will  be 
*'  advisable  to  have  two  sets  of  these  pipes  with  their  steam  jets 
"  directed  in  opposite  directions,  so  that  by  bringing  one  or  the 
''  other  set  into  operation,  the  vessel  may  be  directed  ahead  or 


€< 

€< 
(t 
(t 


^  astern  as  required.' 

In  applying  this  system  as  a  prime  mover  for  driving  machi- 
nery, the  jet  of  water  produced  by  the  action  of  the  steam  in 
the  steam  chamber  is  directed  against  the  vanes  or  buckets  of  a 
water  wheel,  the  water  being  obtained  from  a  well,  reservoir, 
"  or  other  convenient  source ;  by  this  means  no  natural  fidl  of 
"  water  is  required  to  drive  the  water  wheel." 
pE*rinted,  8<2.    Drawing.] 

A.D.  1863,  September  1.— N»  2158. 

RUSSELL,  George.— This  invention  relates  to  i^paratus  for 
cooking,  combined  with  a  steam  boiler  for  obtaining  by  condensa- 
tion fresh  water  on  ship  board,  and  for  motive  power. 

A  rectangular  casing  or  range  is  fitted  with  an  oven  and  hot 
plate,  and  the  usual  openings  and  covers  for  cooking  vessels. 
One  end  of  the  range  contains  the  oven,  and  the  other  the  furnace 
abutting  against  the  end  of  a  tubular  boiler.  Contiguous  to  the 
opposite  end  of  the  boiler  is  an  upright  cylindrical  vessel  contain- 
ing a  spiral  coil  of  pipe,  wherein  the  steam  from  the  boiler  is 
condensed  by  cold  sea  water,  which  fills  the  body  of  the  condenser. 
Arrangements  are  made  for  admitting  or  forcing  air  into  the  spiral 
coil  to  mingle  with  the  steam  and  freshen  the  water  of  condensa- 
tion. If  the  steam  generated  in  the  boiler  be  used  for  working  a 
donkey  or  other  engine,  the  exhaust  steam  may  either  be  delivered 
with  other  steam  from  the  boiler  into  a  receiver  in  connection  with 
the  condenser,  or  separately  condensed.  The  steam  before  con- 
densation may  be  employed  to  heat  cabins.  Dampers  are  provided 
for  sending  the  fire  draught  either  direct  through  the  boiler^  or 
previously  through  the  cooking  apparatus. 

[Printed,  lOd,    Drawing.! 
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A.D.  1863,  September  23.—N»  2341. 
PLATT,  James. — ^This  invention  relates  to  a  variety  of  details, 
modifications,  and  combinations  of  mechanism  partly  applicable 
to  rotatory  steam  and  water  engines  of  the  class  described  in  the 
specification  of  a  former  patent,  dated  Januaiy  28,  1863,  No.  253, 
which  said  class  of  engines  are  also  applicable  as  rotary  force 
and  lift  pumps.  It  consists  amongst  other  things,  in  reducing 
the  wear  of  rotary  engines  by  lessening  the  lateral  pressure  on  the 
shaft ;  this  is  effected  by  forming  the  disc,  or  that  part  to  which 
the  steam  abutment  is  fixed,  narrow  in  comparison  with  the  width 
of  the  cylinder,  and  lessening  the  steam  ways  where  they  open 
into  the  cylinder.  The  engine  is  inclosed  in  a  steam-tight  casing, 
kept  (when  the  engine  is  worked  thereby)  full  of  steam;  this 
casing  serves  as  the  frame  to  support  the  engine,  it  being  pro- 
vided with  stuffiing  boxes  through  which  the  engine  shaft  passes  ; 
the  abutment  is  provided  with  adjustable  packing  pieces  and 
inclines,  and  means  are  provided  for  removing  the  water  of  con- 
densation from  the  outer  case ;  the  valves  or  sliding  pieces  move 
radially  to  and  from  the  exis,  and  a  packing  ring  is  employed  for 
maintaining  the  parts  steam-tight  between  the  revolving  cylinder 
and  the  hollow  trunk. 

Describes  an  arrangement  for  reversing  the  motion  of  the  engine, 
and  amongst  further  details,  a  modification  which,  instead  of 
having  two  stems  to  the  valves  or  sliding  pieces,  operates  with 
only  one  (which  is  connected  to  the  valve  by  a  Y-piece),  and  with 
only  one  set  of  trucks  or  pulleys  to  each  valve,  and  one  set  of 
cam  surfaces. 

Instead  of  steam  these  engines  may  be  driven  by  water  or  other 
fluid  pressure,  or  by  applying  extraneous  power  to  drive  the  shaft, 
the  engines  will  operate  as  lifting  or  forcing  pumps. 

They  may  also  be  worked  as  condensing  engines  with  low-* 
pressure  steam. 

[Printed,  3*.  lOd.    Drawings.] 

A.D.  1863,  October  6.--N*  2431. 

STANLEY,  John  Martin,  and  STANLEY,  Jabbz.  —  This 
invention  relates  to  the  propulsion  of  vessels  by  the  reaction  of 
the  sea  against  ciurrents  of  water,  driven  by  steam  power  out  of  a 
main  tube  or  passage,  which  runs  direct  through  the  ship  below 
water  level  from  stem  to  stem.  The  steam  engine  em^lo^^^&^^stDL* 
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bined  with  an  hydraulic  cylinder  of  large  diameter  and  with  the 
engine  feed  pump ;  these  are  horizontally  disposed  in  a  line  with 
the  steam  cylinder  which  is  between  them,  so  that  one  piston  rod 
carries  the  three  pistons,  the  steam  cylinder  being  fitted  with  a 
stuffing-box  at  each  end.  The  pistons  of  the  steam  cylinder  and 
feed  pump  are  of  the  ordinary  description,  working  in  their 
respective  cylinders  steam  and  water-tight,  but  the  piston  in  the 
hydraulic  cylinder  is  a  plain  disc  working  without  friction  against 
the  cylinder  sides.  At  each  end  of  the  hydraulic  cylinder  there 
18  a  passage  communicating  with  the  main  water  tube,  governed 
by  valves  which  are  not  particularly  described.  The  end  of  the 
steam  cylinder  slide  valve  rod  is  jointed  to  a  rocking  lever,  which 
has  motion  from  an  adjustable  carrier  on  the  piston  rod,  whereby 
the  cutting-off  the  steam  is  regulated. 

When  required  to  turn  the  vessel  or  change  her  course,  by 
means  of  valves,  lateral  branch  passages  are  opened  in  the  main 
water  tube  at  the  stem  and  stern,  and  when  required  to  back 
astern,  the  engine  is  reversed,  so  that  the  water  is  then  discharged 
at  the  fore  end  of  the  ship. 

A  modified  arrangement  of  steam  engine  combined  with  a 
rotary  hydraulic  apparatus  is  partly  described;  it  comprises  a 
vertical  cylinder,  which  is  mounted  upon  the  circular  casing  of 
tiie  apparatus  and  gives  motion,  by  means  of  outside  connecting 
rods,  to  its  central  shaft,  which  carries  four  gyrating  piston  plates, 
that  set  the  water  in  motion  through  the  main  tube. 

Another  modification  is  described  which  comprises  a  rotating 
shaft  mounted  eccentrically  through  a  circular  case,  wherdn, 
diametrally  sliding  through  the  shaft,  is  a  piston  plate  which 
produces  the  required  water  current,  motion  being  imparted  from 
the  engine  to  the  shaft  by  gearing,  or  by  straps  and  pulleys. 

Another  modification  operates  upon  the  water  with  oblique 
blades. 

[Printed,  1*.  6d.    Drawings.] 

A.D.  1863,  October  6.— N*  2432. 

TOMLISON,  CHiLRLBS. — {Provisional  protection  only.) — This 
invention  relates  to  taps,  cocks,  hydrants,  and  valves  for  legulat- 
iog  the  flow  of  water,  steam,  air,  gas,  and  other  fluids. 

Describes  a  tap  which  opens  and  closes  by  the  motion  of  a  valrs 
or  plug,  governed  by  a  Ti?edf(e  oc  QOTOQB&r«GLd»d.  atem,  screwed  or 
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pressed  on  or  into  a  recess  in  the  plug,  so  as  to  cause  the  latter 
to  move  and  open  the  tap  either  with  or  against  the  pressure  or 
flow  of  the  flaid.  The  valve  face  and  seating  may  he  gronnd 
to  a  true  surface,  or  in  order  to  prevent  leakage  when  the  valve 
is  closed,  it  may  have  leather  or  other  material  interposed.  Hie 
stem  may  be  actuated  by  a  screw,  by  pressure,  or  otherwise,  and 
to  prevent  any  escape  of  the  fluid,  it  may  be  passed  into  the  body 
of  the  tap  through  suitable  diaphragms,  cup  leathers,  or  a  stuffing 
box,  in  which  the  packing  is  inserted  between  two  rings  of  metal, 
gutta  percha,  or  other  material  pressed  together  by  a  screwed  cap, 
having  holes  in  its  rim  to  receive  stud  pins. 
This  anangement  of  tap  is  modified  by  forming  a  valve  at 

each  end  of  the  plug. 

In  addition  to  the  above,  the  invention  includes  a  multifofm 
variety  of  taps,  valves,  plugs,  and  hydrants,  too  numerous  to 
describe  within  the  limits  of  an  abridgment ;  also  various  modes 
for  connecting  stand  pipes  to  hydrants,  plugs,  air-cocks,  taps, 
and  valves;  also  stand  posts  and  valves  devised  to  prevent  freez- 
ing of  water,  and  ball  or  float  cocks,  also  double-laced  and  other 
valves. 

[Printed,  4d.    No  Drawings.] 

A.D.  1863,  December  11.— N°  3126. 

WEBB,  Thomas. — ^The  object  of  this  invention,  which  relates 
to  engines  for  hauling  agricultural  implements,  and  to  traction 
engines  generally,  is  to  increase  their  tractile  power  by  driving, 
not  only  the  hinder  carrying  wheels,  but  also  the  leading  or 
locking  wheels  in  such  manner  as  to  leave  them  free  to  lock  and 
to  rise  and  fall  independently  whilst  passing  over  uneven  gronnd. 
This  result  is  effected  by  a  nipping  drum,  which  also  serves  for 
hauling  the  implements.  The  locking  "  wheels  are  made  to  turn 
freely  on  the  axle,  which  is  made  with  a  boss  or  enlargement 
in  the  centre,  serving  as  a  bearing  for  a  vertical  axis,  the  two 
ends  of  which  are  also  held  in  bearings  in  a  forked  piece.  This 
forked  piece  has  a  horizontal  stem,  which  is  held  and  able  to 
turn  in  a  bearing  fixed  to  ^e  engine.  By  the  turning  of  the 
horizontal  stem  of  the  forked  piece  in  its  bearing,  the  wfaeds 
"  are  allowed  to  rise  and  fall  independently,  to  fbllow  the  ine- 
'^  qualities  of  the  land  travelled  over,  and  the  locking  ronnd  of 
''  the  wheels  is  obtained  by  the  movement  of  the  «sl&  tJbo^'^Bd^ 


€( 
€€ 


€€ 


1272  THE  STEAM  ENGINE. 

'^  vertical  axis.  For  driving  the  wheels  a  small  nipping  drum 
^'  is  mounted  on  the  vertical  axis  before  mentioned,  and  this  is 
driven  bj  an  endless  rope  passing  around  it  and  also  around 
the  main  nipping  drum.  On  the  same  axis  two  bevilled 
'*  wheels  are  also  mounted,  the  one  under,  and  the  other  over 
**  the  axle,  and  they  gear  with  other  similar  bevilled  wheels  fixed 
**  on  tubes  which  are  able  to  turn  freely  on  the  axle^  and  these 
*^  tubes  at  their  outer  ends  are  capable  of  being  clutched  with  the 
wheels.  Thus  when  the  main  nipping  drum  is  driven  it  rotates 
the  two  leading  wheels  without  interfering  with  their  locking 
motion,  and  when  required  for  rapid  turning  one  or  other  of 
**  the  two  wheels  may  be  thrown  out  of  gear.  When  the  engine 
**  is  reqidred  for  hauling,  the  endless  rope  is  removed  from  the 
**  main  nipping  drum.  In  place  of  using  the  main  nipping  drum 
**  for  driving  the  fore  wheels,  an  extra  nipping  drum  may  be 
^'  employed  for  the  purpose.  Or  for  the  small  nipping  drums 
"  chain  wheels  or  other  gear  may  be  substituted.^' 

In  traction  engines  a  similar  arrangement  may  be  employed. 
[Printed,  1»,    Drawings.] 

A.D.  1863,  December  18.--N»  3195. 

ADAMS,  William  Bridges. — ^This  invention  relates  to  ''loco- 
**  motive  engines  and  trains  for  railways,  tramways,  and  other 
"  roads." 

With  regard  to  locomotive  engines,  the  engine  and  tender  are 
made  to  form  one  frame,  being  hinged  together  by  a  vertical 
joint,  so  that  when  rounding  curves  they  have  lateral  liberty  to 
conform  thereto.  The  steam  cylinders  may  be  either  placed  out- 
side to  act  on  crank  pins  fixed  in  the  driving  wheels,  or  they  may 
be  disposed  inside  to  act  on  a  cranked  axle,  the  driving  and  other 
wheels  being  coupled  by  outside  rods ;  and  to  prevent  flange- 
friction,  the  driving  wheels  may  either  be  plain  without  flanges, 
or  the  tires  of  the  other  wheels  may  have  lateral  liberty  to  slide, 
direct  motion  being  transmitted  from  the  after  wheel  of  the  engine 
to  the  fore  wheels  of  the  tender  by  a  friction  wheel  intermediately 
placed  above,  so  as  to  rest  on  their  tires,  a  good  portion  of  the 
weight  of  the  engine  being  brought  to  bear  on  the  axle  of  this 
wheel  to  give  it  frictional  adhesion.  The  fore  axle  of  the  engine, 
and  after  axle  of  the  tender  run  in  ''  radial  axle  boxes,"  so  that 
these  axles  when  roundini^  ^  c>\ixv^>  i^vut  to  the  center.    The 
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buffer  beams  have  curved  ends,  and  are  otherwise  modified. 
Radial  axle  boxes  are  also  applied  to  the  carriages.  A  connected 
system  of  brakes  throughout  the  whole  train  may  be  operated  by 
the  piston  rod  of  a  steam  cylinder  placed  beneath  the  engine  foot 
plate,  or  by  fiiction  from  the  periphery  of  the  wheels. 

The  invention  further  consists  in  constructing  wagons  without 
steel  springs;  the  employment  of  bogie  under  frames;  hollow 
wheels  cast  in  two  parts  and  bolted  together  to  contain  oil ;  wheels 
with  tires  having  liberty  to  slip  round ;  and  general  constructive 
details,  including  a  mode  of  using  petroleum  or  other  mineral  oil 
as  liquid  fuel,  by  injecting  it  in  combination  with  compressed  air 
into  the  engine  fire-box  upon  the  incandescent  substances  therein. 
[Printed,  1«.    Drawing.] 

A.D.  1863,  December  21.-- N»  3216. 

CLARK,  William,  and  BATHO,  William  Fothergill. — 
This  is  an  invention  of  steam  worked  machinery  for  rolling 
macadamized  or  other  roads ;  it  is  also  applicable  to  other  pur- 
poses. It  comprises  a  vertical  multitubular  boiler  and  steam 
engine  with  two  cylinders  mounted  on  a  framework  or  platform 
supported  by  the  axles  of  three  broad  wheels  or  rollers  after  the 
manner  of  a  perambulator,  the  front  roller  or  wheel  consisting  of 
three  parts,  collectively  the  width  of  the  space  between  the  hind 
rollers ;  each  part  is  loose  on  the  axle,  the  center  part  being  the 
largest  in  diameter  is  placed  on  an  eccentric  part  of  the  axle. 
The  steering  apparatus,  of  which  the  front  roller  forms  part, 
consists  of  a  horizontal  ring  or  turntable  which  encircles  the 
three  parts  of  the  roller  and  carries  the  axle  bearings,  the  said 
table  being  free  to  revolve  on  antifriction  bowls  placed  so  as  to 
support  the  vertical  weight  and  resist  the  lateral  thrust.  We 
employ  suitable  gearing  for  enabling  the  steerer  to  turn  the 
''  turntable  and  front  roller,  and  to  render  this  operation  as  easy 
as  possible  the  front  axle  is  turned  partly  round  by  means  of  a 
worm  and  worm  wheel,  so  that  the  eccentric  portion  of  the 
"  axle  shall  raise  or  relieve  the  two  outer  parts  of  the  front  roller 
from  contact  with  the  ground,  and  place  the  weight  of  the 
"  front  end  of  the  machine  on  the  central  part  of  the  said  roller. 
"  The  hind  rollers  or  wheels  have  separate  axles,  and  are  each  in 
two  parts,  the  inside  parts  serve  as  driving  wheels,  and  are 
larger  in  diameter  than  the  outside  parts,  and  each  in&id&  ^^^vs^ 


t< 
tt 
it 
<( 

« 

ft 

t( 
t( 
it 


t< 


1274  THE  STEAM  ENGINE. 

"  works  upon  an  eccentric  portion  of  its  corresponding  axle,  and 
"  for  raising  the  outside  parts  from  the  ground  when  requind, 
"  worms  and  worm  wheels  are  employed  similar  to  those  for 
**  raising  the  outside  parts  of  the  front  roller." 

The  machine  is  driven  hj  an  endless  metal  chain  embracing 
a  chain  pinion  on  the  engine  crank  shaft,  and  a  chain  wheel  fixed 
to  the  largest  part  of  one  of  the  hind  wheels  or  rollers.  B7  dis- 
engaging the  chain  the  machine  will  act  as  a  stationary  engine, 
and  by  turning  the  axles  and  thereby  bringing  the  whole  weight 
to  bear  only  upon  the  larger  portions  of  the  wheels^  it  will 
constitute  a  traction  engine. 
Printed,  1«.   Dnwings.] 

A.D.  1863,  December  24.— N°  3260. 

MARSDEN,  William,  and  STUBBS,  Francis  Henry.— 
{Prooisional  protection  only,) — ^The  object  of  this  invention  is  to 
increase  the  tractile  power  of  locomotive  engines  on  railways  and 
common  roads  by  increasing  the  adhesion  of  the  wheels,  and  to 
effect  it  in  such  manner  that  it  is  under  the  control  of  the  engine 
driver.  It  "  consists  in  applying  to  a  locomotive  engine  a  lever 
or  levers,  to  which  may  be  applied  portable  and  ai^ostable 
weight  or  weights,  the  fulcrum  being  in  any  convenient  part  of 
the  framing  thereof.  The  weight  employed  may  be  the  tender, 
oar  a  portable  weight  or  weights  carried  thereby,  or  water  from 
"  the  tank  may  be  employed,  or  a  spring  or  springs  attached  to 
''  the  tender  may  be  iq)pUed  to  the  said  lever  or  levers.  The  said 
weight  or  weights  may  be  brought  into  action  on  the  said  lever 
or  levers  by  other  levers  and  connecting  rods  and  screws  or 
segment  wheel  and  worm  shaft  so  applied  and  arranged  as  to 
be  actuated  by  a  hand  wheel.  By  these  means  or  appliances 
additional  weight  may  be  placed  on  the  engine,  consequently 
producing  greater  adhesion  of  the  wheels  to  the  rails  or  road, 
*^  or  increased  tractive  power  to  such  engines/' 
[Printed,  4ti.   No  Drawings.] 

A.D.  1863,  December  24.--N"  3266. 

DUCKETT,  James. — {Provisional protection  only,) — ^This  inven- 
tion relates  to  arranging  kilns  for  burning  bricks  and  earthenware, 
and  to  employing  the  heat  passing  from  such  kilns  to  genente 
steam  in  boilers  communica^iiifi^  ^•etc?n^.  *^  "^K V^so.  -^e  bricks  or 
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other  articles  in  the  first  kilu  have  been  burnt,  the  dampers  are 
opened  to  admit  the  products  of  combustion  and  heat  from  the 
top  of  the  first  to  the  top  of  the  second  kibi,  and  then  irom  the 
second  to  the  third  kihi,  or  the  heat  from  the  kihis  may  be 
taken  through  the  flues  to  the  steam  boiler  or  boilers,  from 
whence  it  passes  through  a  series  of  flues  under  the  floor 
"  of  the  shed  to  the  chimney,  or  the  heat  may  be  conveyed  direct 
"  from  the  kilns  to  the  series  of  flues  in  the  shed,  or  partly  to  the 
boilers  and  partly  to  the  shed,  or  direct  to  the  chimney.  By 
thus  conveying  the  products  of  combustion  from  the  kilns  to 
the  fmmaces  of  the  boilers,  or  to  the  furnaces  for  heating  the 
shed,  and  thence  to  the  chimney,  a  powerful  draught  is  obtained 
which  enables  me  to  consume  the  cheapest  refuse  of  coal  <x  slack 
instead  of  good  coal  as  now  customary." 
[Printed,  4c2.    No  Drawings.] 

A.D.  1864,  January  7.— NM4. 
BASSET,  Andrb  Maris,  and  LAMOUREUX  Louis  Nicholas 
Desir]^. — ^This  is  an  invention  for  obtaining  increase  of  power 
by  means  of  levers  and  wheels  or  pulleys  and  ropes.  The  inven- 
tors say, — "  Our  invention  relates  to  the  construction  of  a  machine 
"  for  increasing  the  power  of  any  kind  of  rotary  engine  by  the 
"  application  of  a  lever,  the  power  of  which  is  increased  according 
to  its  height ;  thus  with  a  lever  two  feet  long  we  obtain  one- 
horse  power,  one  roan  being  sufficient  for  working  our  machine. 
If  we  double  the  height  of  the  lever,  not  ha^nng  more  resistance 
"  to  overcome  with  a  four-feet  lever  than  with  one  of  two  feet, 
^*  double  the  power  of  the  lever  of  four  feet  is  obtained  in  full, 
**  and  which  overcomes  the  increased  resistance.'*  And  as  applied 
on  the  principal  of  a  windlass,  ''if  a  roan  can  raise  a  weight  with 
**  a  wheel  of  two  feet  diameter  he  will  raise  double  the  weight 
with  a  wheel  of  four  feet,  and  will  treble  and  quadruple  the 
force  by  increasing  the  diameter  of  the  wheel.** 
That  the  loss  of  efiPective  motion  is  proportionate  to  the  power 
gained  by  increased  leverage  seems  to  have  been  overlooked. 
[Printed,  8rf.     Drawing.] 

A.D.  1864,  January  16.— N«  123. 
SHANKS,  Andrew. — ^This  is  an  invention  of  a  steam  riveiting 
apparatus,  applicable  to  the  construction  of  boUers,  girders,  iron 
ships^  tanks,  and  similar  works.    It  is  mounted  on  «k  ^Ud&^V^ssSoL^ 
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by  the  aid  of  a  rack  and  pinion,  is  caused  as  the  work  progresses 
to  traverse  a  horizontal  foundation  similar  to  the  bed  of  a  lathe; 
it  consists  of  two  parts,  one  part  comprisinf^  the  rivetter,  to  which 
the  other  is  presented  in  a  direct  line  to  react  upon  the  rivetting 
head.  The  rivettingr  head  is  carried  by  the  piston  rod  of  a  piston 
which  works  to  and  fro  in  a  small  cylinder  to  which,  by  means  of 
a  flexible  pipe,  the  steam  is  admitted  by  a  va]ve,  operated  by  a 
band  lever  and  cam,  to  force  back  the  piston  after  each  succces- 
sive  blow,  and  cause  the  compression  of  the  air  behind  the  piston 
in  the  back  end  of  the  cylinder,  which  air  drives  the  piston  for- 
ward to  deliver  a  fresh  blow  the  moment  the  exhaust  valve  is 
opened.  The  opposing  body  or  holding-up  dolly  is  also  formed 
on  the  end  of  the  rod  of  a  piston  in  a  small  steam  cylinder  which 
is  disposed  in  a  line  with  the  rivetting  cylinder;  the  object  being 
operated  upon  is  between  the  ends  of  the  two  piston  rods,  and 
steam  at  the  back  of  the  dolly  cylinder  constitutes  the  resisting 
force. 

As  described  in  the  Provisional  Specification,  the  rivetter  is 
made  portable  to  be  carried  by  the  workman,  and  by  the  aid  of  a 
flexible  tube  is  worked  either  by  the  pressure  of  compressed  air 
or  steam. 

[Printed,  U.   Drawing.] 

A.D.  1864,  March  26.— N»  763. 
SYMES,  James. — This  invention  of  locomotive  apparatus  is 
described  as  follows  : — **  I  construct  a  spherical  vessel  or  globe 
of  iron  of  any  required  dimensions,  say,  flffcy  feet  in  diameter. 
This  hollow  globe  is  to  be  furnished  with  an  axle  passing 
directly  through  its  centre,  to  which  axle  a  boat  or  other  re* 
ceptacle  is  slung;  this  receptacle  is  also  built  of  iron,  and  if  it 
be  formed  of  a  spherical  shape,  its  upper  half  may  be  of  zinc 
or  other  light  material  sufficient  for  a  covering  to  protect  the 
inmates  from  draught  and  cold.  A  steam  engine ''  and  boiler 
of  about  thirty  horse-power  is  to  be  fixed  in  the  suspended 
receptacle  or  chamber  so  as  to  propel  the  axle  in  the  globe, 
causing  the  globe  to  revolve  around  the  chamber,  which  remains 
level  and  dependant  from  the  axle;  an  opening  is  made  on 
each  side  of  the  globe  for  ingress  and  egress,  and  for  ventilation 
and  the  escape  of  steam  or  smoke.  The  interior  "is  fitted 
either  for  carrying  mails  or  cargo,"  fuel,  crew,  and  passengers. 
The  axle  or  shaft  extendi  Yjeyoud  VJaa  '^^tv^\v«cy  of  the  spherical 
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**  vessel^  and  serves  to  sustain  a  chamber  for  the  steersman, 
"  who  operates  with  a  rudder  suspended  therefrom.  On  sea 
*'  the  vessel  would  draw  about  10  feet  of  water,  and  would 
*'  roll  or  revolve  over  the  surface  with  great  rapidity.  The 
vessel  would  also  be  applicable  for  discovering  the  sources  of 
large  rivers  or  for  exploring  and  traversing  sandj  deserts.  In 
the  latter  case,  the  propelling  action  would  be  the  same  as  for 
water  passage,  the  apparatus  revolving  along  the  surface  of  the 
ground,  but  the  steering  would  be  accomplished  by  means  of 
guide  wheels  let  down  as  trails  in  place  of  a  rudder,  which 
"  would  be  removed  and  secured  in  the  interior  of  the  apparatus." 
*'  For  land  purposes,  trailing  wheels  could  be  attached  to  the 
"  axle,  and  tmmed  to  any  desired  angle  by  chain  or  other 
**  gearing  so  as  to  guide  the  locomotive  apparatus  in  any  desired 
"  course.** 

[Printed,  Sd.    Drawinff.] 


A.D.  1864,  March  31.— N»  798. 

MARTIN,  William,  and  HODGSON.  Josbph.— The  object  of 
this  invention,  which  relates  to  a  reciprocating  semi-rotary  steam 
engine,  is  to  make  all  the  steam  available  by  causing  it  to  act 
simultaneously  between  and  upon  two  pistons,  thereby  to  dispense 
with  the  resistance  which,  in  the  ordinary  reciprocating  steam 
engine,  is  alternately  afiPorded  by  the  cylinder  ends. 

The  cylinders  employed  are  similar  to  an  ordinary  engine 
excepting  that  the  induction  ports  extend  lengthwise  and  open 
into  the  cylinder  at  the  opposite  sides  of  the  axis,  and  there  is  a 
stuffing  box  at  each  end,  each  box  admitting  a  shaft  whereon  the 
two  pistons  are  respectively  mounted,  reaching  from  end  to  end 
of  the  cylinder  and  working  one  on  each  side  to  and  fro  round 
the  space  between  the  ports;  meeting  at  each  port  alternately^ 
they  are  separated  and  driven  in  opposite  directions  by  the  in- 
coming steam,  the  two  ports  being  put  into  communication  with 
the  exhaust  passage  by  an  ordinary  slide  valve.  Two  of  these 
cylinders  are  disposed  so  as  to  be  able  to  act  with  cox^oint  action ; 
the  piston  shafts  having  crank  arms  fixed  on  their  outer  ends,  by 
means  of  connecting  rods  impart  rotary  motion  to  a  crank  shaft 
whereon  are  the  eccentrics  for  working  the  valves. 
[Printed,  lOii.   Bmwinff.] 
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A.D.  1864,  June  8.— N»  1424. 
JOHNSON,  John  Henry. — {A  communication  from  Joseph 
Hcrmos,  the  younger.) — This  invention  relates  to  the  mode  of 
fbrming  or  manuf&cturing  the  ^*  units  of  construction  "  employed 
to  construct  steam  generators,  also  condensors,  boilers,  and  hot 
water  apparatus.  These  "  units  of  construction "  are  described 
in  the  Specification  of  a  Patent  granted  to  this  patentee,  and 
dated  August  30, 1859,  No.  1970,  but  instead  of  being  as  therein 
represented,  made  of  cast  uron,  they  are  now  moulded  or  stamped 
bj  means  of  suitable  dies  and  matrices  out  of  malleable  iron  or 
o^r  metal. 

"  The  two  halves  of  the  '  units  of  construdion,'  whether  oom- 
'*  posed  of  one,  two,  or  more  globular  diambers,  are  stamped 
'*  separately,  and  then  secured  together  by  welding,  rivetting, 
"  bolting,  brazing,  or  otherwise,  a  flange  or  projection  heing  left 
"  round  the  junction  edges  or  largest  diameter  of  each  half  to 
"  facilitate  the  uniting  of  the  same." 

"  It  is  proposed  to  make  the  '  units  of  construction '  (whether 
''  such  '  units  '  are  cast  in  moulds  or  stamped)  so  as  to  comprise 
"  three  or  more  chambers  in  a  row  with  the  view  of  having  a 
'*  double  overlap  for  breaking  joint  in  the  building  up  of  a  boiler 
^  with  such  units.  By  these  means  greater  strength  is  obtained 
"  in  boilers  built  up  of  such  units,  as  at  each  overlap  there  wHl 
^  always  be  at  least  two  chambers  and  two  through  bolts  in  a 
"  direct  line  to  withstand  the  strain  upon  the  overhanging  or 
*'  projecting  portion  of  such  overlap  unit.*' 
[Printed^  Sd,     Drawing.] 

A.D.  1864,  June  23.— N«  1585. 
TURNER,  Edward  Rush,  and  TURNER,  Frbdmick.— 
This  invention^  relating  to  traction,  locomotive,  agricultural  aad 
other  portable  steam  engines,  is  applicable  to  such  engines  M 
have  a  locking  motion  in  front,  and  consists  in  extending  the 
upper  plating  of  the  boiler  beyond  the  fore  end,  for  the  purpoM 
of  carrying  the  vertical  shaft;  by  which  locking  of  the  front  whetki 
is  effected.  The  arrangement  for  the  locking  motion  may  be 
varied,  but  that  which  is  xureferred  consists  of  a  screw  whed  or  a 
segmental  part  of  a  screw  wheel,  which  is  fixed  on  the  vertiaU 
shaft  and  is  actuated  hy  Taea.na  oi  ^  ^qtbv.    By  thus  exten^ng 
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the  upper  part  of  the  fore  end  of  the  boiler^  space  beneath  is 
obtained  for  the  use  of  wheels  of  large  diameter. 
[Printed,  lOdL    Braiwing.] 

A.D.  1864,  August  11.— N«  1995. 
RUSSELL,  Jambs. — ^The  object  of  this  invention  is  to  effect  the 
rimming,  widening,  or  fairing  rivet  holes  in  the  plates  and  other 
parts  of  steam  and  other  boilers  and  structures.  This  operation 
which  is  usually  performed  with  a  hand  tool  is,  according  to  the 
present  invention,  effected  bj  a  tool  fixed  in  the  end  of  a  hori- 
zontal spindle  or  tool  holder,  which  is  suitably  mounted  to  slide 
longitudinally  in  bearings,  and  obtains  rotary  motion  by  means 
of  bevel  wheels  and  appropriate  shafts,  from  the  connecting  rod 
of  a  small  steam  engine  cylinder  attached  to  the  framework.  The 
apparatus  thus  f^  may  constitute  a  separate  machine  for  the 
special  purpose  above  named,  or  it  may  have  combined  in  the 
framing,  the  necessary  arrangements  for  mounting  the  details  of 
rivetting  and  also  punching  apparatus. 

The  rimming  tool  slightly  tapers  towards  the  end,  and  has 
three  longitudinal  grooves  reaching  to  the  point,  and  the  longi- 
tudinal movements  of  the  tool  holder  or  spindle  whilst  revolving 
are  effected  by  the  workman  by  means  of  a  hand  lever,  the  hole 
in  the  bevel  wheel  which  it  carries,  being  grooved  to  slide  on  a 
feather  fixed  along  the  spindle,  which  causes  it  continuously  to 
revolve. 

Machines  may  be  constructed  to  carry  two  rimming  tools. 
[Printed,  lOcf.   Drawing.] 

A.D.  1864,  September  21.— N«  2316. 

SCOTT,  George,  junior,  and  TUDOR,  James. — This  invention 
has  for  its  object  the  economical  production  of  ''salt  cake^** 
which  is  effected  by  utilizing  the  heat  from  a  salt  cake  roasting 
furnace,  which  heat  usually  escapes  into  the  atmosphere.  To  this 
end,  a  steam  boiler  is  so  placed  contiguous  to  the  furnace,  that 
the  heat  passing  therefrom  is  caused  to  pass  through  the  flues 
and  parts  of  the  boiler*  and  thereby  generate  steam  from  the 
water  therein.  The  steam  is  carried  through  the  roasting  furnace 
by  means  of  a  pipe  bent  backwards  and  forwards  therein;  tluB 
pipe  conveys  the  steam,  which  becomes  superheated  whilst  passing 
through  the  furnace,  to  heat  a  decomposing  pan,  wherein.  t]k^ 
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common  salt  is  rendered  into  snlphate  of  soda  by  snlphuric  add. 
This  pan  is  constructed  with  a  double  bottom  or  jacket,  forming 
a  closed  intermediate  space  beneath  the  bottom  of  the  pan. 
The  superheated  steam  fills  this  space,  and  the  heat  whilst  the 
process  goes  on  is  indicated  hj  a  pyrometer,  and  kept  unifonn 
by  the  attendant  by  means  of  cocks  and  dampers  under  his 
control. 

[Printed,  8d.    Drawing.] 

A.D.  1864,  October  17.— N»  2565. 

NEWTON,  William  Edward. — {A  communication  from  Alban 
Crocker  Stimers.) — This  invention  relates  to  the  disposition  and 
varied  size  of  the  tubes  employed  in  the  construction  of  maiine 
steam  boilers,  the  object  being  to  provide  a  free  upward  passage 
for  the  steam,  as  it  is  generated  by  contact  of  the  water  with  tiie 
outer  or  heating  surface  of  the  tubes.  To  effect  this,  the  holes 
which  are  made  in  the  tube  plates  to  receive  the  tubes  are  made  in 
vertical  rows,  and  the  holes  in  each  row  decrease  in  sice  successively 
from  the  bottom,  which  is  the  largest,  in  regular  gradation  to  the 
top  or  smallest  hole  in  the  row,  so  that  when  tubes,  corresponding 
to  the  different  sizes  of  the  holes  in  the  plates  are  fixed  therein, 
free  vertical  water  spaces  increasing  in  width  from  the  bottom  to 
the  top,  are  formed  between  the  several  rows  of  tubes  in  a  group, 
offering  free  passages  which  gradually  widen,  for  the  upward  flow 
of  steam,  the  object  being  to  provide  space  increasing  in  propor- 
tion or  approximately  to  the  increasing  volume  of  the  steam  as  it 
rises  to  the  surface.  A  range  of  tubular  boilers  containing  five 
furnaces,  and  having  a  group  containing  eight  vertical  rows  of 
horizontal  tubes  over  each  fumjoce,  is  illustrated  and  described. 
The  form,  size,  or  construction  of  the  boiler  is  not  material,  so 
long  as  the  tubes  employed  in  the  several  rows  gradually  diminish 
in  size  firom  the  bottom  to  the  top  tube  of  each  row  of  a  group  or 
series. 

[Printed,  10(2.    Drawing.] 

A.D.  1864,  November  7.— N«  2748. 

ESTOURNEAUX,  Adolphk,  and  BEAUCHAMPS,  Louis.— 
This  invention  relates  to  the  manufacture  of  a  non-conducting 
composition,  to  be  used  for  preventing  the  radiation  or  transmis- 
sion of  heat  or  cold,  and  suited  for  coating  steam  boilers  and 
eyUndeta,  pipes,  and  otiiec  apij^vn^ioa  ^^B&Ai&tD  the  loss  of  heat  by 


THE  STEAM  ENGINE.  1281 

radiation^  or  as  a  covering  for  pumps^  vessels,  and  utensils  con- 
taining water  and  liquids  requiring  protection  from  cold  and  frost. 
The  non-conducting  composition  consists  of  30  parts  bj  weight 
of  slimy  glutinous  earth  free  from  sand ;  30  parts  by  weight  of 
wood  charcoal  powder ;  25  parts  by  weight  of  fire-brick  clay ;  7 
parts  by  weight  of  rye  flour ;  5  parts  by  weight  of  boiled  linseed 
oil ;  3  parts  by  weight  of  cow  hair,  and  20  parts  or  thereaboats  of 
water.  The  slimy  glutinous  earth,  fire-brick  clay,  boiled  linseed 
oil,  cow  hair,  and  the  water  are  first  to  be  well  mixed  together  in 
a  suitable  vessel  furnished  with  a  stirring  apparatus ;  when  well 
soaked  and  united  and  whilst  being  stirred,  the  powdered  charcoal 
is  to  be  added  and  then  the  rye  flour,  the  mixing  being  continued 
until  the  whole  forms  a  plastic  mass ;  it  is  then  ready  for  use  and 
may  be  applied  to  the  exposed  surface  of  steam  boilers,  cylinders, 
vessels  and  apparatus,  after  the  manner  of  coating  ceilings  or 
walls  with  plaster  or  cement.  The  quantity  of  each  ingredient 
and  the  thickness  of  the  coating  may  be  varied  according  to 
circumstances. 

[Printed.  4<2.   No  Drawings.] 

A.D.  1865,  May  16.— N°  1358. 

MONTGOMERIE,  Walter.— The  principal  object  of  this  in- 
vention is  to  obtain  increased  weight  upon  the  driving  wheels  of 
locomotive  engines,  which  is  e£Pected  by  making  a  portion  of  the 
weight  of  the  tender  available  for  the  purpose.  According  to  one 
modification,  the  affcer  end  of  a  small  tender  is  mounted  upon  an 
ordinary  pair  of  wheels,  and  its  fore  end  rests  upon  and  is  con- 
nected to  the  contiguous  end  of  the  engine  by  means  of  a  vertical 
joint  pin,  the  parts  being  hinged  together  so  as  to  allow  the 
necessary  latend  swinging  motion  without  any  vertical  play. 
Various  modes  of  attachment  are  devised,  differing  respectively 
in  detail  according  to  the  class  of  engine  to  which  the  invention  is 
applied. 

"Locomotive  engines  may  also  have  ordinaiy  long  tenders 
connected  to  them  in  the  same  way,  so  as  to  render  a  part  of 
the  weight  of  the  tenders  available  on  the  driving  wheels ;  and 
when  it  is  considered  desirable  to  give  a  certain  vertical  elasti- 
**  city  to  the  combined  locomotive  and  tender,  the  lower  connec- 
tion may  consist  of  an  inclined  stmt,  having  its  loweif  front  end 
connected  to  the  locomotive  framing,  whilst  its  upper  back  end 
is  connected  to  a  spring  or  springs  within.  t\i<b\«Kitotn8BSi&%« 
a.E,  \  "VL 
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"  The  elasticity  of  the  connection^  as  well  as  the  proportion  of  the 
"  weight  transferred,  will  then  depend  on  the  spring,  and  can  be 
'*  modified  as  may  seem  desirable  by  adjusting  the  spring/' 
[Printed,  Is.  4d.    Drawings.] 

A.D.  1866,  October  6.— N»  2563. 

FRASER,  Robert  William. — ^This  invention  relates  to  pro- 
pelling and  steering  steam-ships  and  vessels,  and  to  the  apparatus 
employed  for  the  purpose.  TTie  propellers  employed,  acoordting 
to  one  modification,  consist  of  two  rectangular  plates  or  boards, 
one  on  each  side  of  the  stem  post.  These  boards  or  propdlers 
are  cairied  on  the  ends  of  horizontal  shafts,  which  respectively 
have  longitudinal  motion  imparted  to  them  by  the  piston  rods  of 
two  steam  engine  cylinders,  horizontally  disposed  on  the  same 
plane  as  the  propeller  rods,  one  on  each  side  of  the  line  of  the 
keel.  These  cylinders  are  caused  to  act  conjointly  by  means  o(  a 
horizontal  lever,  which  vibrates  on  a  vertical  centre  or  stud,  and 
has  its  ends  connected,  one  to  each  propeller  shaft,  by  short  con- 
necting rods.  The  propellers  acting  alternately  in  a  backward 
direction  flat  against  the  water,  move  the  vessel  forward,  and 
when  drawn  forward  by  the  return  stroke,  are  turned  edgewise  by 
{leathering  rods ;  these  rods,  which  are  worked  by  tappets  on  the 
piston  rods,  may  either  pass  through  the  propeller  shafts,  which 
according  to  this  modification  are  made  tubular  for  the  purpose, 
or  they  may  pass  out  through  statable  stuffing  boxes,  or,  as  de- 
scribed in  another  modification  where  only  one  engine  cylinder  is 
employed,  they  may  be  connected  to  the  ends  of  a  crosshead 
carried  by  the  back  end  of  a  piston  rod,  the  fore  end  also  canyiog 
a  crosshead,  to  the  ends  of  which,  connecting  rods  that  give 
motion  to  the  propeller  shafts,  are  respectively  coupled. 

The  necessary  mechanical  apparatus  for  backing  astern,  and 
steering  by  the  action  alone  of  one  or  other  propeller^  is  placed 
under  the  control  of  the  steersman  on  deck.  Modifications  in  the 
details  are  also  proposed  and  described. 

[Printed,  Is.   Drawing.] 

A.D.  1865,  December  9.— N»  3179. 

BARCLAY,  Andhaw. — ^This  invention,  relating  to  apparatus 
for  injecting,  ejecting*  and  raising  water  and  fluids,  is  supple- 
ifientaay  io  prior  leiVtoa  ^^«toD^  ^grvD^AJ^  \a  ^^^  \n.vent<Mr,  and 
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bearing  date  May  6^  1864»  No.  1151.  Various  modifications  of 
the  present  invention  are  described,  possessing  the  means  of  regu- 
lating the  flow  of  steam  from,  the  steam  nozzle,  and  the  opening 
for  the  flow  of  water.  To  this  end,  the  portion  of  the  apparatus 
which  contains  the  steam  and  water  nozzles,  is  furnished  towards 
the  upper  end  with  a  projecting  flange,  corresponding  to  a  flange 
which  projects  from  and  forms  part  of  a  tube,  extending  down- 
wards into  the  body  of  the  instrument  and  leaving  around  it  an 
annular  space,  whilst  the  portion  of  the  tube  above  the  flange  is 
screw-threaded,  and  is  used  for  partly  r^^ulating  the  feed.  These 
flanges  are  held  apart  by  intervening  pillars.  On  the  main  por- 
tion of  the  instrument  there  is  a  stuffing  box  furnished  with  a 
gland  that  embraces  a  tubular  piece,  on  the  lower  end  whereof  is 
formed  the  steam  nozzle,  which  is  caused  to  advance  or  recede  by 
a  hand  wheel  on  the  screwed  portion  of  the  screw-threaded  tube. 
The  spindle  by  which  the  flow  of  steam  from  the  nozzles  is  regu- 
lated, is  made  tubular  to  receive  an  inner  spindle  furnished  with 
a  conical  end,  which  passes  down  into  the  water  nozzle  for  the 
purpose  of  enlarging  or  diminishing  the  area  of  the  water  opening. 
The  valve  in  the  throat  of  the  apparatus  is  so  curved,  that  by 
means  of  its  form  and  the  back  pressure  of  the  feed  water,  its  area 
of  opening  can  at  any  time  be  made  to  correspond  with  the 
opening  of  the  water  nozzle. 

Modifications  and  other  modes  for  varying  the  openings  in  the 
nozzles  are  described. 

[Printed,  1«.  6d.   Dxawingt.] 

A.D.  1866,  Januaiy  19.— N<>  181. 

CLARK,  William.  —  {A  communicatum  from  Alexandre  J3o- 
hrownicki.) — (Provisional  protection  only,) — This  invention,  relating 
to  apparatus  for  obtaining  motive  power  in  a  direct  manner  by 
the  force  of  steam  or  gas,  is  intended  to  constitute  a  motor  which> 
it  is  stated,  serves  to  communicate  continuous  motion  in  a  given 
direction.  The  apparatus,  of  which  there  are  two  modifications, 
consists  of  a  cylinder  formed  internally  of  two  diameters  and 
partly  inclosed  within  a  casing  or  jacket.  The  piston  is  formed 
with. a  projection  round  one  end,  the  circumferential  periphery  of 
which  is  packed  and  acts  fluid-tight  in  the  largest  section  of  the 
cylinder;  this  end  of  the  piston  has  a  deep  recess  and  is  open  to 
the  atmosphere.  The  otiier  portion  of  the  piston  is  equal  in 
diameter  to  the  smallest  end  of  the  cylinder  which  is  closed^  Au^ 
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force  of  tlie  steam  or  gas,  which  is  admitted  through  ibis  closed 
end,  acts  between  it  and  the  small  end  of  the  piston,  round  which 
there  is  a  suitable  packing,  and  the  exhaust  escapes  through  a 
central  passage,  which  opens  at  the  end  of  the  piston  and  branches 
out  at  the  sides,  so  as  to  correspond  at  the  proper  time  witii  side 
openings  in  the  cylinder.  In  the  larger  section  of  the  cylinder  a 
yacuum  is  formed  at  each  outward  stroke  of  the  piston;  this 
vacuum  efiPects  the  return  stroke.  The  mode  of  applying  the 
power  is  not  clearly  defined,  but  the  proposed  advantages  of 
this  newly  constructed  apparatus  are  elaborately  set  forth. 
[Priut6d,8<i.    Drawing.] 

A.D.  1866,  April  25.— N°  1158. 

COCHRANE,  Arthur  Auckland  Leopold  Pedro.— This 
invention,  relating  to  ''apparatus  for  heating  and  evaporating 
''  liquids  and  fluids,"  is  partly  supplementary  to  prior  letters 
patent  granted  to  this  inventor,  which  bear  date  August  24, 1864, 
No.  2088,  and  consists  of  improvements  in  the  working  of  the 
boilers  described'  in  the  second  part  of  the  Specification  of  the  said 
prior  letterSt  patent,  the  objects  for  attainment  now  being,  to  insure 
the  complete  combustion  of  the  gaseous  and  other  products 
evolved  by  the  burning  fuel,  lessen  the  production  of  smoke,  and 
increase  the  evaporative  effects  of  a  given  quantity  of  fuel.  To 
obtain  these  results,  the  atmosphere  in  a  heated  state  is^  by  means 
of  pipes  which  pass  along  the  brickwork  in  the  ash-pit  and  dis- 
charge through  numerous  perforations,  introduced  in  a  continuous 
current  into  the  combustion  chamber  at  the  rear  of  the  furnace, 
wherein  flame  is  developed  before  the  gases  are  cooled  by  contact 
with  the  outer  surf&ce  of  a  group  of  vertical  tubes,  which  connect 
the  upper  and  lower  sections  of  the  boiler,  and  between  and 
amongst  which  the  flames  and  hot  draughts  take  their  backward 
course  to  the  smoke-box  and  chimney  flue.  A  jet  pipe,  emitting 
steam  from  the  boiler,  is  concentrically  placed  in  each  air  tube  to 
keep  up  and  hasten  the  current  of  air. 
[Printed,  8(2.   Drawing.] 

A.D.  1866,  August  15.— N»  2091. 

DE  RUSETT,  Edwin  William,  and  DALE,  Richard  Fab^ 
BELL. — This  is  an  invention  of  a  self-acting  steam  pump  or 
apparatus  for  laisixig  ws^^ieT,  "NVAS^iH&^oS^ft^Vs^  tcmsdn^  a  vaoanm 
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in  the  pump  cylinder,  wherein  steam  is  alternateljr  admitted  and 
condensed  hy  jets  of  water  cor  otherwise.  '*  We  admit  steam  or 
"  other  vapour  (say,  steam)  into  a  chamber  or  cylinder;  this 
**  steam  condenses  in  the  qylindor  and  causes  a  vacuum,  which  it 
''  filled  up  by  water  or  other  liquid  entering  the  chamber  through 
**  a  suction  valve  or  valves.  As  the  liquid  rises  in  the  chamber  it 
*'  causes  a  float  therein  to  rise  with  it  until  the  float  comes  in 
**  contact  with  a  stop  or  tappet,  which  operates  on  a  valve  or 
*'  valves  for  again  letting  in  steam  to  the  chamber,  so  as  to  drive 
*'  the  liquid  from  the  chamber  through  an  outlet  valve ;  the  float 
'*  falls  with  the  liquid  until  it  eomes  in  contact  with  another  stop 
"  or  tappet,  thus  closing  the  steam  inlet  valve,  when  vacuum  is 
again  formed  by  means  of  a  jet  of  water  or  other  means  for 
condensing  the  steam,  and  l^e  same  action  occurs  as  before 
described.  The  liquid  may  leave  the  chamber  by  ordinary 
delivery  valve  or  valves  with  or  without  an  air  vessel  and  rising 
"  main,  or  the  chamber  itself  can  rest  on  a  seating,  when  the 
pressure  of  the  vapour  will  cause  it  to  rise,  and  thus  it  will 
permit  the  liquid  to  escape.  If  more  than  one  chamber  be  used 
they  may  be  made  to  balance  one  another.'*  By  using  two  or 
more  cylinders  a  steady  discharge  may  be  obtained. 

Describes  various  arrangements  for  pumps  with  one  or  more 
cylinders  designed  to  operate  on  the  principle  above  described, 
and  also  some  of  the  various  uses  to  which  such  pumps  may  be 
applied;  including  the  filling  of  locomotive  tanks,  as  bilge  pumps 
on  board  vessels,  and  for  propelling  vessels  by  the  re-action  of  the 
sea  water  against  currents  of  water  discharged  outside  the  vessel 
by  these  pumps ;  some  of  the  arrangements  of  pumps  are  pro- 
vided with  a  plunger  fbr  working  by  hand,  and  others  are  com- 
bined with  a  small  engine  whereby  to  work  the  valves.  In  some 
cases  the  cylinders  are  enclosed  by  jackets  containing  air. 
[Printed,  28,    Drawings.] 

A.D.  1866,  September  3.— N»  2269. 
CADDICK,  David.  —  This  invention,  which  supplements  a 
patent  of  earlier  date,  granted  to  this  inventor  July  19,  1865, 
No.  1882,  relates  to  the  construction  and  working  of  melting, 
puddling,  and  similar  furnaces,  with  a  view  to  the  protection  of 
the  exposed  and  other  parts  of  such  furnaces  from  the  destructive 
effects  of  the  fire,  and  the  workpeople  employed  from  the  radia^g 
heat.    Certain  parts  of  tliese  fbmaces  such  as  the  d(ysn«  d&ot 
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firames,  dampers  for  the  necks  of  famaoes,  bridges,  ])}ates,  and 
parts  not  included  in  the  previous  patent,  are  made  with  hollow 
duumels  or  passages,  through  whidi  constant  streams  of  water 
aie  caused  to  flow,  for  the  purpose  of  lowering  the  temperature  of 
those  parts,  the  excessive  heat  being  carried  off  by  the  water ;  ihe 
floor  plates  surrounding  such  furnaces  are  made  hollow  and  kept 
oool  in  the  same  manner.  Perforated  plates  are  employed  to 
supply  streams  of  water,  which  are  caused  to  flow  over  the  inner 
and  outer  surfaces  of  the  front  plates  to  the  jamb  blocks  or 
'*  boshes,''  and  thence  to  the  bridge  plates. 

The  heat  which  escapes  from  the  frimace  with  the  products  of 
oombuBtion  is  utilized,  by  causing  it  to  pass  through  the  flues  and 
over  the  heating  surfetoes  of  steam  boilers.  These  boilers  are  of 
the  vertical  class,  are  variously  constructed  and  fitted  with  ordi- 
nary feed  pipes,  safety  valves  and  indicators,  and  in  most  cases  are 
more  or  less  built  in  the  brickwork  of  the  furnace,  or  placed  on 
oolunms  contiguous  thereto. 
[Printed,  2«.   Drawings.] 
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SUPPLEMENT   B. 
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A.D.  1861,  October  9.--N*  2514. 

SIEVIER,  Robert  William.  —  This  invention  relates  to  the 
construction  of  floating  batteries,  to  be  built  with  iron,  propelled 
by  steam  power,  and  used  for  the  purposes  of  war.  The  upper 
deck  is  covered  in  by  a  curved  armour-plated  roof,  which  is 
extended  beneath  the  water  line,  representing  an  object  when 
afloat  similar  in  form  to  the  back  of  a  broad  fish  without  the 
dorsal  fins,  so  as  to  present  at  all  points  a  curved  surfeice  to  the 
enemy's  shot.  The  stem  beneath  the  water  line  projects  forward 
and  forms  a  ram,  and  for  the  means  of  propulsion  one  or  twin 
screw  propellers  are  to  be  fitted  in  the  usual  manner  astern,  or 
by  means  of  a  screw  a  current  of  water  may  be  forced  out  of  a . 
tube  against  the  external  water.  The  manner  of  mounting  and 
working  the  guns,  and  the  general  constructive  arrangements 
are  fully  described,  together  with  full  details  of  the  plans  to  be 
adopted  for  the  safety  of  the  crew,  and  a  variety  of  means  for 
offence  and  defence,  including  the  ventilation  of  the  battery,  and 
mode  of  excluding  for  a  time  the  external  atmosphere  when  it  is 
charged  with  pernicious  vaponrB,  or  when,  in  rough  weather,  tiie 
waves  break  over  the  vesseL 

The  steam  boilers,  tanks,  and  air  vessels  are  to  be  disposed  in 
any  convenient  position,  and  a  pair  of  direct-acting  steam  engines 
are  to  be  placed  low  down  in  the  stem. 

In  some  cases  compressed  air  heated  by  steam  is  to  be  employed 
for  discharging  from  mortars  missiles  containing  inflammable 
matter,  and  guns  under  water  are  to  be  discharged  by  electricity. 

Lead,  whence  from  its  greasy  nature  the  shot  will  glide  off,  is 
to  be  employed  as  an  external  covering  to  the  armour  plates,  and 
shields  for  land  batteries,  constructed  with  metallic  plates,  are 
also  to  be  covered  with  the  same  metal. 
{:Frinted,l9.8d.  Diawingi.] 
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A.D.  1862,  March  26.— N«  840. 

GRIFFITHS,  Robert.  —  (ProriwonaZ  protection  o«Zy.)  — This 
invention,  relating  to  naval  warfare,  consists  : — 

1st.  In  fitting  through  the  stem  or  other  part  of  a  vessel  of 
war,  beneath  the  water  line,  a  projecting  bolt  or  ram,  to  which  a 
quick  to-and-forth  paotion  is  to  be  imiMLrted  by  means  of  steam 
power,  after  the  manner  of  working  steam  hammers,  for  the 
purpose  of  piercing  holes  below  water  in  the  hull  of  an  enemy's 
ship. 

2nd.  Relates  to  the  construction  of  an  elongated  projectile  or 
percussion  bolt,  adapted  for  piercing  armour-plated  vessels. 
These  bolts  are  severally  fitted  into  cylindrical  cases  or  shells 
containing  an  explosive  compound,  which,  when  the  projectile  is 
discharged  from  a  gun,  will,  $kt  the  moment  of  striking  the  object 
aimed  at,  explode  by  the  concussion  and  drive  the  bolt  forward, 
thereby  increasing  the  efiPect  of  the  blow  of  the  sheU  by  its 
secondary  effect  upon  that  already  weakened  part  of  the  plate. 
[Printed,  4d,   No  Drawings.] 

A.D.  1862,  April  9.— N«  1013.    (*  *) 

JONES,  JosiAH,  junior. — "  Improvements  in  constructing  and 
"  arming  ships  and  vessels."  In  order  that  the  power  of  steam 
may  be  employed  when  alongside  of  an  enemy's  ship  to  make  a 
hole  therein  below  the  water,  provision  is  made  in  constructing 
a  ship  or  vessel,  and  applying  steam  machinery  thereto,  for 
employing  what  may  be  termed  a  steam*  battering  ram  adapted 
to  produce  the  effect  above  mentioned.  For  this  purpose  at  the 
bow  or  other  part  or  parts  of  a  ship  or  vessel  suitably  constructed, 
to  resist  projectiles,  and  be  propelled  with  so  much  speed  as  may 
be, ''  a  ram  is  or  rams  are  applied ;  each  ram  consists  of  a  shaft 
'*  or  bar  capable  of  sliding  water  tight  to  and  fro  through  tiie 
"  bow  or  other  part  of  the  ship  or  vessel.  The  inner  end  of 
"  this  bar  or  shaft  is  in  connection  with  the  piston  of  a  steam 
'^  cylinder,  so  as  to  be  worked  by  steam  quickly  to  and  firo  in  a 
"  similar  manner  to  a  steam  hammer.  If  desired  the  ram  may  be 
'^  made  hollow,  so  as  to  admit  of  a  shell  being  passed  through  it 
'^  into  the  enemy's  ship.  I^  order  that  a  ship  may  be  enabled  to 
**  fire  a  projectile  through  the  bottom  of  an  enemy's  ship  bdow 
the  water,  when  attempting  to  run  an  enemy  down  or  otherwise 
to  come  against  her,  the  \)0^  ot  i^«xt.of  the  bow  of  the  vessel  is 
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so  made  that  it  may  pass  to  some  extent  under  the  enemy's  ship 
or  vessel,  and  from  this  part  of  the  bow  an  inclined  passnge 
rises  to  a  position  above  the  level  of  the  water  so  that  a  suitable 
gun  or  piece  of  ordnance  may,  when  loaded,  be  lowered  down 
so  as  to  come  under  the  enemy's  ship,  and  in  contact  therewith 
or  nearly  so,  and  then  fire  its  charge  into  or  through  the 
enemy's  ship.  In  some  cases  the  bow  is  at  a  point  somewhat 
below  the  water,  made  very  strong,  and  with  a  hollow  passage 
through  it  to  admit  of  a  gun  or  piece  of  ordnance  being  fired 
along  the  passage  and  through  the  side  of  an  enemy's  ship  or 
vessel  immediately  on  the  bow  striking  the  enemy's  ship,  so  that 
if  the  damage  consequent  on  the  collision  is  not  sufficient  to 
sink  the  enemy  the  discharge  of  the  gun  or  piece  of  ordnance 
may  effectuaUy  accomplish  this  end." 
[Printed,  Is.  id.   Drawings.} 

A.D.  1862,  May  17.— N«  1497.  (*  *) 
SIEVIER,  Robert  William. — {Provisional  protection  only,)— 
An  improvement  in  rams  for  naval  warfare."  The  invention 
consists  in  "  the  application  of  an  independent  battering  ram  or 
rams  to  vessels  of  war  of  any  class,  whereas  the  battering  ram 
at  present  in  use  consists  of  a  strong  prow,  which  is  only 
rendered  effective  by  the  momentum  of  the  vessel.  I  construct 
and  arrange  the  ram  as  follows : — On  a  strong  foundation  plecte 
fixed  in  the  vessel  I  bolt  a  cylinder  in  a  horizontal  position ; 
this  cylinder  contains  a  piston,  the  rod  of  which  forms  the 
ram  and  extends  considerably  beyond  each  end  of  the  cylinder. 
The  Aront  of  the  rod  I  prefer  to  be  of  steel,  so  as  to  act  as  a 
punch.  By  means  of  steam  or  other  motive  agent  and  suitable 
valves  a  reciprocating  motion  is  given  to  the  piston  and  rod,. 
the  velocity  thus  imparted  to  the  rod  or  ram,  coupled  with  its 
great  weight,  causes  it  to  act  as  a  destructive  engine  when 
projected  against  the  side  of  a  vessel  or  battery.  The  ram  may 
be  placed  at  the  bow  or  stem  of  the  vessel,  or  across,  if  desired.. 
I  prefer  to  arrange  it  bdow  the  water  line,  and  there  may  be 
several  rams  in  the  same  battery  or  vessel.  The  ram  or  rod 
"  may,  if  desired,  terminate  with  the  piston,  only  passing  through 
the  fi*ont  of  the  cylinder.  The  aperture  in  the  side  of  tiie 
vessel  or  battery  through  which  the  ram  is  projected,  is  provided 
with  a  water-tight  stuffing  box  (or  other  equivalent)  vdiich 
surrounds  and  encloses  the  ram,  thereby  preventing  the  isu^gMMiL 
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^  of  water.  Vessels  or  batteries  of  war  acting  as  rams  by  thdr 
**  own  momentum  may  be  famished  with  this  supplementary  or 
'*  independent  ram/' 

CFrinted,4d.   No  Drawings.] 

A.D.  1863,  April  6.— N<»  867. 

GEDGE,  William  Edward.— (il  communication  from  Pi^e 
Jacques  Camden,) — {Provisional protection  only.) — This  invention 
relates  to  the  application  of  steam  power  to  balloons,  to  effect 
aerial  navigation. 

The  balloon  is  maintained  in  a  horizontal  position  by  the  weight 
in  the  oar,  wherein  are  disposed  the  steam  boiler,  fuel,  water,  and 
other  things  necessary  for  the  voyage.  The  balloon  is  oviform, 
and  is  mounted  on  a  central  horizontal  shaft  or  axis.  The  steam 
engine  is  fitted  on  the  bearing  plate  which  carries  the  shafi;  at  the 
after  end,  communication  with  the  car  fore  and  aft  being  effected 
by  means  of  rope  ladders  i  the  lower  end  of  the  front  ladder  is 
attached  to  a  windlass,  whereby  the  horizontality  of  the  balloon 
may  be  regulated.  The  steam  is  conducted  to  the  engine  through 
a  pipe  of  aluminium.  The  after  bearing  carries  the  propelling 
sftils^  the  mechanical  apparatus,  and  the  steering  gear,  wldch  by 
means  of  cords  is  worked  from  the  car,  as  also  when  necessary 
the  furling  of  the  propelling  sails. 

The  form  of  the  balloon  may  be  modified. 
[Printed,  4(2.   No  Drawings.] 

A.D.  1864,  March  24.--N*  748. 
GEDGE,  William  Edward. — (A  communication  from  Piem 
Jacques  Carmien,) — (Provisional  protection  only,) — ^This  invention 
relates  to  balloons  and  steam  power  as  applied  to  aerial  navigation. 
The  body  of  the  balloon  is  cylindrical,  coniform  in  front  and 
hemispherical  at  the  stem ;  it  is  formed  of  a  metallic  composition 
very  light  and  strong,  the  covering  being  supported  by  a  series  of 
light  circular  frames  carried  by  a  central  horizontal  axis,  to  which 
depends  a  skeleton  frame  or  car,  which  carries  the  steam  engine 
and  boiler.  The  propelling  sails,  adjusted  to  a  suitable  angle,  are 
attached  to  the  after  part  of  the  balloon,  which  has  rotary  motion 
imparted  to  it  by  means  of  puUeys  on  the  engine  driving  shaft 
and  cords  or  bands,  which  are  adapted  to  circumferential  grooves 
Doimd  the  balloon.    TVve  tudidet  \a  ^dduu^  V^  ^^^  isn^  «nd.    Foe  ths 
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purpose  of  ascending  or  descending,  air  is  admitted  or  discharged 
at  the  ends  of  the  balloon,  and  two  archimedian  screws,  capable 
of  being  turned  in  either  direction  by  the  engine,  respectively  to 
assist  in  the  ascent  or  descent,  are  placed  in  the  car ;  the  products 
of  combustion  are  by  means  of  a  pipe  discharged  at  the  affcer  end. 

[Printed,  4id.    No  Drawings.] 

f 

A.D.  1864,  April  13.— N<>  929.    (*  *) 
BURCHALL,  John,  and  BORROWS,  Edward.— (Provisional 
protection  only.) — "  Improvements  in  arming  war  vessels." 

"  In  applying  to  such  vessels  an  instrument  of  atttack  which  we 
"  call  a  moveable  ram,  to  distinguish  it  from  the  rams  ordinarily 
"  used,  which  are  fixtures  to  or  on  portions  of  the  vessel.  Our  ram, 
"  on  the  contrary,  is  formed  to  thrust  forwards  like  a  punch  with 
"  rapid  action,  which  may  be  repeated  in  a  succession  of  blows, 
"  so  that  if  the  vessel  with  this  moveable  ram  be  sufficiently  near 
''  an  enemy's  vessel  it  will  punch  holes  in  it  and  so  destroy  it,  or 
'^  so  bruise  it  as  to  render  it  leaky  and  unserviceable ;  and  we  put 
'*  the  ram  in  motion  by  the  agency  of  steam  or  chemical  gases,  or 
"  air,  or  water  pressure,  in  any  of  the  known  modes  of  applying 
"  power  or  any  convenient  combination  thereof,  and  these  rams 
"  may  be  applied  above  the  water  line  or  below  it  in  any  con- 
"  venient  part  of  the  vessel,  stufi^g  boxes  being  provided  when 
''  the  rams  are  below  the  water  line  to  keep  out  the  water,  and 
^'  the  rams  may  be  of  any  desirable  section,  round,  square,  oval, 
"  triangular,  or  polygonal,  and  flat-headed,  pointed,  or  cupped." 
[Printed  4(2.   No  Drawings.] 
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Hoyos.  498. 

Johnson  {Hibert)»  SOL 

Thierry,  527. 

Tone  (Fumesa),  547. 

Kirkham,  578. 

Whitworth  and  Wrigley,  679. 

Turner,  625. 

Clayton,  670. 

Prince  (Linton).  680. 

Martin.  694. 

Parker.  695. 

Messer.  732. 

Clayton.  789. 

Softer.  818. 

HiUs,  837. 

Jacob  and  Pilzinger.  840. 

Beardmore,  877. 


Admitting  steam,  &c. — ami. 

Barffand  Sim.  903. 

Robinson  and  Varley.  928. 

Worssam.  950. 

Watkin.  951. 

Bnnis.  982. 

Newton    {Davis,  Davis,    and 

Anabl6),9SS. 
Woodward  and  Woodward.  1017. 
Molden,  1018. 
Bichardson.  1044. 
Taylor,  1063. 
Leigh.  1095. 
Stevens  (Stevens),  1007. 
Abbott.  1099. 

Bousfleld  {Thierry),  1149. 
B^rard.  1155. 

Aerial  navigation.  See  Flying 
machines. 

Agricultural  implements,  work- 
ed by  steam,  hauled  by,  or  at* 
tached  to,  agricultural  steam 
engines : 

Paterson,  75. 

Austin.  156. 

Homer8ham.220. 

Hancock  and  Hancock.  229. 

Leach.  288. 

Chellingworth   and    Thurlow 

242. 
B6rolle.  1289  {Supplement), 
Wilson.  278. 
Bra7.291. 

Pnllan  and  Lake.  296. 
Bomaine.  819. 
Fowler.  Oreig.  and  Noddings. 

1249  {Supplement), 
Howard.  Bousfleld.  and  Pinney, 

607. 
Homsby,  Bonnall.  and  ABtbuiy. 

562. 
Howard.  Bousfleld,  and  Pinney, 

644. 
Boberts,  679. 
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Agricultural  implements,  &c. — 
cont. 

Cope,  686. 

Tonilm8on,702. 

Lee,  715. 

Crowe,  724. 

Clark  {Blanchet),  728; 

Steevens,  768. 

Blanchet,  809. 

HaU,880. 

Agricultural  steam  engines : 

Carter,  14. 

Paterson,  75. 

Eddinf^n,  1S9. 

Austin,  155. 

Homersham,  220. 

Aveling  and  BAwlinscm,  226. 

Leach,  233. 

Wilson,  278. 

Bray,  291. 

Peters,  335. 

Morel,  553. 

Homsby,  Bonnall,  andAjBtbuiy, 

662. 
Brooman  {Pierrot  and  Sehweir 

ger),6i5. 
Howard,  Bonsfield,  and  Pinn^y, 

644. 
Roberts,  679. 
Cope,  686. 
Tomunson,  702. 
Lee,  715. 
Turner  and  Turner,  1278  {Sup- 

plement). 
Clark  (BtoncAe^),  728. 
Payne,  749. 
Steerens,  768. 
Blanchet,  809. 
Howard,  850. 
Hall,88o. 
Bowen,  968. 

Bfaehoff  {Cfrmgbawr),  1(I8& 
Crispin,  1071. 

Air   compressing.      See    aUo 

Air  pumps ;  and  Feeding  air 

to  boiler  furnaces,  &c. : 

B>uchet,ybnwi]ler,  and  Seiler,  8. 
Hancock  and  Hancock,  228. 
Shaw,  1234  (Supplemenf), 
ScoU,  1236  (ShmpiemeiUh 
Bievier,  12Sn  (Supplemmt  B.). 
Stewart  and  Kershaw;  622. 
Stanly  and  Stanly,  7U. 
Gill,  738. 

LaidlAW  and  Bobertson,  780. 
Gallowaar,  787. 
BMnsbrotom  and    Blackbum, 

807. 
De  BerKOfi  {^  Bergue),  818. 
Jones,  824.  ^ 

Watts,  837. 
Leatham,  884. 
Tongue  (Pato»),  1016.    . 
Hewtxm  (At¥)aUT\V)A. 


Air  cylinder  for  regulating 
steam  hanuner : 

Winton  and  Cowan,  1224  {Bup- 
plement). 

Air  forced  into  steam  boilers  to 

obtain  increased  power : 

Salmon,  92. 

Stevens  {Carrh^),  107. 
Westhead,  130. 
OldiuK,  302. 
Gallafent,  329. 
Bennett,  343. 
Blanc,  516. 
Galloway,  819. 
Taylor,  1063. 

Air,  gas,  and  vapour  engines, 
may  also  generally  be  ac- 
tuated by  steam : 

Stevens  {Carrir^),  107. 
Siemens,  114 
Johnson  iLenoir)»  170. 
Johnson  {Prouvosf),  17& 
gers,  212. 

Hancock  ajid  Hancock,  229. 
Brooman  (AreMbaiid),  300. 
Newton  {Baftad),  812. 
Hennons  (Belou)»  326. 
Bonell  and  Spiring  8SL 
Bennett,  S4S. 
Arbe«,444. 
Macintosh,  tfa 
Hugon,4M. 

Stewart  and  Kershaw,  5S2. 
dark  {MerUmc1um\  646. 
Bichards  (Meaagri,  612. 
Harnson,  621. 
De  Kercado,  647. 
Young  and  Kirl^  66L 
Miller,  685. 
Boulton,  695. 
BouItQn,606. 
Boulton,  709. 
JanMlB,716. 

Stevens  (8teve%$)y  720. 
Boulton,  729. 
Me88eir,788.  ' 
Jones,  824. 
^-<Watt8,8S7 
Joii^,844 
BomlBiLSiBb 
Boulto^^62. 
Leatham,  884. 
Hancock  and  Barnes,  899. 
Tongue  (Patam),  1016. 
Parker,  1029. 
Doughu,  1066. 

Air  pumps  and  working  gear: 

Tuck,  128. 
McNaught»128. 
Jack  and  BoUq,  136. 
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Air  pumps  and  working  gear^ 
cont. 

Henderson,  142. 

Grosland,  147. 

Prince  (De  Bayelf),  160. 

Davison  and  ^terson,  199. 

Buiy,  208. 

Hancock  and  Hancock,  ^9. 

McNaught,  238. 

Shaw,  1234  {Supplement), 

Scott,  1236  {Supplement}. 

Brooman  {Archibald) » 8^. 

Rippingille,  828. 

Jonnson,  340. 

Eay  and  Hartley,  362. 

Knowelden,  366. 

Spencer,  368. 

Temperley,  869. 

Duntze  {AsTie),  442. 

Hawthorn  and  Hawthorn,  446. 

Spencer,  481. 

West,  498. 

Blanc,  516. 

Pra«8t,577. 

Slaughter,  592. 

Snell  {Tapp)»^W' 
Hall,  635. 
Hutchinson,  669. 
Gedffe  {MavmenSe),  684. 
Boulton,  695. 
Messer,  732. 
Grosland,  764. 
Knab,  759. 

Huch  and  Windhaosen,  769. 
Laidlaw  and  Robertson,  780. 
Drury,782. 
Davey,  804. 
Watts,  837. 
Lui^ley,  888. 
De  St.  C6ran,  877. 
Leatham,  884. 
Porter,  910. 

De  Bergue  {De  Bergue),  915. 
Lyttle,  918. 
Boulton,  923. 
Newton  {Isham),  927. 
Boulton,  931. 
Orr.  1014. 
Taylor,  1063. 
Varley,  1187. 

Clark  {Bobrownieki),12IS&  {Sup- 
plement). 

Air  supplied  to  furnaces.  See 
Feeding  air  to  steam  boiler 
furnaces. 

Air  vessels  (to  equalize  pres- 
sure) : 

Paterson,  632. 
Pared.  681. 
Graveley,  765. 
Porter,  910. 


Anti-Mction  rollers  r 

Orimaldi,  237. 
Beer,  264. 
Grimaldi,  306. 
Wood,  415. 
Bristol,  921. 
Woodbury,  948. 
Bowen,  988. 

Newton    {Farco6    and  Perrir 
gault)t  1065. 

Atmospheric  condensers! 

Rickett,  130. 

Howden,  150. 

Howden,  315. 

Campbell,  367. 

Slaughter,  692. 

Snowdon,  657. 

Allen,  662. 

Gredge  {Maumen4e),  684. 

Thorold,  698. 

Fowler  and  Webb,  718. 

Auxiliary  cylinders    to  steam 

engines : 

Bamett,  120. 
McNau«rht,  128. 
Livsey  {Leigh)»  629. 
Pearoe,1066. 
Joy,  1168. 

Auxiliary  driving  wheels : 
Crockford,  801. 

Auxiliary     ^ower,     obtaining. 
See  Reaction  of  momentum. 

Auxiliary  power   for   starting 
gear: 

HakinBon,  1211. 

Auxiliary  steam  carriage : 
Lee,  716. 

Axle  bearings.     See  Bearings 
for  shafts  and  axles. 

Axle  boxes : 

Adams,  241. 

Bray,  291. 

Jones,  464. 

Adams  (Supplement),  1272. 

Henry  (Oeuerat  ana  Co,),  771. 

Wilson,  917. 

Axles  and  shafts  of  engines : 

Silver,  65. 

Bramwell  and  Owen,  217. 

Hawksley,  12S7  {/SupplemeiU), 

Wilson,  278. 

Bray.  291. 

Dai)bh,889. 
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Axles  and  shafts  of  engines— 

cont. 

Selby.  419, 
Aitlcen,  456. 
Barclay.  400. 

Mowl,677' 
Cope,  686. 

Lee,  715. 
Wil8on.7S4. 
Adams,  786. 
Bahnon,802. 
Wilson,  917. 
Pell.  1188. 

Ball  valves : 

Xjeasware,  748. 
joYuaaon  {ListerjtWi* 

Beam  steam  engines.    See  also 
Steam  engines. 

Barclay*  86. 

MoNaught,128. 

Syrett,  140. 
Howden,  150. 
Adamson,  166. 

^^,Sri.    Woodwwd,    and 

Woodward,  297. 
Soott.  816. 
C!owi)er,428. 
Wyoaer,  476. 
Llvsey  (Leigh),  629. 
Mountain,  646.  » 
Bowan,664. 
Jones,  844. 
Newton  {Datkford),  889. 

liow,  917. 
Wheeler,  994. 

Bearing  and  other  springs : 

Taylor,  90. 
Moulton,  167. 
Allan,  224. 
Salmon,  802. 

Wilson.  817. 
Wilson,  917. 
Spencer,  1007. 

Bearings  for  shafts  and  axles : 

Wilson,  278.         ,         .. 
Bird.  1245  {Supplement). 

Deat1:i,889. 

^^'s'andWinim8.566. 
Hutchinson,  669. 

.      Iiee,716. 
Adams,  785. 
MUlar.810. 

Brooman  {Lowm)t  919. 
Wheeler,  994. 
Winter,  999. 
Appleby,  1107. 
Gfofort,  1180. 


Blast  engines.  See  also  Blow- 
ing machines  and  apparatus; 
Blowing  and  exhaustmg 
boiler  furnaces : 

Johnson  (-Fb»»fly).1216  (Supple- 

B^Sner.  1263  {Ikipplement). 
Coulthara,  686. 
Holman,  606. 
Beckton,680.     ^  _^ 
Newton  {Smith),  692. 
Crosland,  764. 
Bennett  (JBowett),  942. 
Elder.  1046. 

Blast  pipes : 

Tyrrell,  100. 

Jones,  4Mu^    ,  »  „*« 

Spencer  (Marks),  722. 

lJlUott,914. 

De  Bergue  {De  Bergue),  915. 

Churk,1107. 

Blow-off    cocks.        See     also 
Blowing-off   surfoce    water, 
&c. ;  Scum  dishes,  &c. : 
Bousfteld  (12«»wic*)f  118. 

Attwood,  268.  ^^ 
Green  and  Green,  280. 
Braddock.  452. 

Blowing  and  exhausting  boiler 

furnaces.       See  also    Blast 

engines : 

Humphrys,  40. 

Delabarre,  42. 

Hydes,  145. 

Arrowsmith,  196. 

Brooman     {De    Seauregant), 

304. 
GaUafent,829.    ^,  , 

Mennons   (De  SrlcMger    aui 

tHednumn),  897. 
Arl>6s,444. 
Wilson,  *78. 
Smethurst,  608. 
Ivory,  590. 
Nicholls,  640. 
Pearson,  667. 
Penrice,  670. 
Beckton,  680. 
Martin,  694. 

Parker,  695. 

Boulton,  695. 

Boulton,  709. 

Eobertson,  818. 

Brooman     (Ve    Beauregard), 

908 
Lyttle,918.       ^^  ^^^ 
Bfennett  (Bassett),  942. 
Lyttle,976. 
Bennett,  977. 
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Blowing  and  exhausting  boiler 

furnaces — cont. 

Elder,  1046. 
Newton,  1052. 
Lyttle.  1083. 
Newton,  1124. 
Newton  (Fisher),  1188. 
Bousfield  (Thierry),  1149. 
Lyttle,  1185. 

Blowing  macliines  and  appa- 
ratus : 

Johnson  (JFV)M«y),1216  {Supple^ 

ment), 
Blakeley,  74. 
Amos,  370. 

Bessemer,  1263  (Supplement). 
Snowdon,  657. 
Beckton,  680. 
Newton  (Smith),  692. 
Thorold,  693. 
Orosland,  754, 
Gwynne,  776. 

Clark  (de  Keravenan),  779. 
Thrift,  784. 
Bennett  (Baeeett),  942. 

Blowing-off  surfbice  water  from 
steam  boilers : 

Bousfield  (Benwiok),  113. 

Bogie  or  under  frames  for  loco- 
motives and  carriages.  See 
also  Running  on  curves^ 
&c. : 

Train  (Orice  and  Long),  152. 

Johnson,  1229  (Supplement). 

Law  and  Downie,  ^9. 

Adams,  1272  (Supplement). 

Fairlie,  707. 

Adams,  785. 

Woodbury,  948. 

Eairlie,  984. 

Fowler  (Quadling),  1110. 

Boiler  plates : 

Jones,  65. 

Austin,  77. 

Kamsell,  136. 

Hydes,  145. 

Austin,  155. 

Davies  (Montgom,ery),  168. 

Smyth,  233. 

Newton  (Stevens),  274. 

Henry  (Gifford),  282. 

Pendred,  292. 

Adamson  and  Leigh,  894. 

Biedstone  (BedstoTie),  895. 

Leetch  and  Mathew,  406. 

Wilkinson,  469. 

Wilde,  499. 

Jeffreys,  521. 

Taylor,  571. 
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Boiler  plates — cont. 

Cochrane,  605. 
Longridge,  673. 
Bussell,  1279  (Supplement). 
Johnson  (Brown),  858. 
Wilson,  917. 
BAmsbottom,  929. 
Bonneville  (^mniard),  958. 
Heyns,  1204. 

Boiler  plates  galvanized,  glazed, 
soldered.  See  also  Conden- 
sers : 

Pendred,  292. 
Jeffreys,  434. 

Boilers.  See  Steam  boilenr, 
and  steam  generators. 

Boilers  circulating   water   for 

heating  and  other  purposes : 

Weems,  53. 
Bidden,  127. 

Boilers,  open : 

Traves  74. 

Newton  (Prindle),  22L 

Boring  engine  cylinders.     See 

also  Cyhnders  of  engines : 

Cole   (Woodruff  and  Beach) , 
624. 

Boring.     See  Excavating,  See. 
Boring  and  winding  engines : 

Baralay,  422. 

Gilchrist,  1261  (Supplement). 

Barclay,  495. 

Crease,  603. 

Haseltine  (Burleigh),  1192. 

Brakes  and  safety  apparatus : 

McGauley,  161. 
Law,  175. 
Arrowsmith,  195. 
Wright  and  Wright,  1226  (Sup- 
plement). 
Scott,  1236  (Supplement). 
McConnelU  1247  (Supplement), 
Mennons  (VaUni),  3^. 
Barclay,  421. 

Bigg,  1260  (Supplement). 
Clark  (Meyer  and  Meyer),  461. 
Punshon,  467. 
Pell,  473. 

Law  and  Downie,  479. 
Morel,  653. 
Pell,  628. 

Adams,  1272  (Supplement), 
Morel,  677. 
Clark  (,LouQKTiAQ^»'V». 
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Bnkes  and  safety  appamtos — 
comt. 

Bird,  777. 
Ajdam8,785. 
Salmon,  802. 
Galloway,  819. 
Mackenzie,  861. 
ToUurasen  (JhttheO),  902. 
De  Bergue  (De  Bergue)»  915. 
Naveanx,  915. 
Bn>wi],982. 

Bdrows  and  Burrows,  1000. 
Fhim]>»^mith,  1129. 
PeU,  1138. 

Kitchen,  Kitchen,  and  Samuels, 
1145. 

Bridges  of  furnaces: 

Harlow,  12S1  {Supptemeise^. 
Galloway,  Galloway,  and  Wil- 
son, 252. 
Voiton,  266. 
Sydill,294. 

Johnson  and  Morris,  SKL. 
Williamson,  488. 
liockwood,  512. 
Bobinson,  583. 
Cooper,  823. 
Gaa8,840. 
VuWy,  1045. 
Hampton,  1080. 
Gaddick  {8upplmnent),13&li, 
Glenton.  1189. 

Brushes    for    cleaning    boiler 

tubes.      8e9   also  Cleaning 

tubes  and  flues  of  boilers : 

Walls,  3. 
Fletcher,  98. 
Johnson  (Dwukw),  358. 
Cowper,  428. 
Monarty,  1004. 
Bayliss,  1029. 

Buckets,  cylinders,  and  pistons 
of  pumps.  See  oho  Air 
pumps.  Pumps,  and  Pump- 
ing engines : 

MoNaaffht,23. 
Skekel(iS(il:«^),100. 
Birkbeck  {Ponehe,  JScdUer,  and 

Brcuseur),  19L 
Hodgson,  192. 
B&dge,209. 
Hewett,  302. 
Bipley,  322. 

Colbuni,  1260  {Supplemmit), 
Buckley  and  Smith,  1104. 

Buffers  and  bufi&ng  apparatus  : 
Allan,  224. 


Cakimng  ores  in  boiler  fur- 
naces: 

Bliss  (TPi£ktiuo»),401. 
Stevens  {Steauuh  7261 

Casting  parts  of  steam  engines : 

Johnson  {Harrison),  S81. 
Korshunoir,  118L 

Cement  for  fixing  boiler  tubes: 

Barr6,19. 
FavioK777. 

Chimneys  and  funneb : 

Aveling  and  BftwUnaoD,  226. 
Beattie,667. 
Spencer  ( Jfarfcs),  78S. 
Moriarty,  758. 
Galloway,  819. 

Cleaning  out  steam  boilers.  See 
also  Incrustation : 

Weems,53. 

Fletcher,  96. 

Dum^iy,  157. 

Shepherd  and  Goodf eDow,  2S& 

Attwood,268. 

Taylor,  250. 

Johnson  (HarriBon),  279. 

Green  ana  Green,  280. 

Hewett,  308. 

Sh^herd,  SiO. 

Needham,311. 

Brooman  {Friedmann  and  Jk 

Erlanger),  313. 
Topham,368. 
Cowper,  428. 
Braddock,  462. 
Winans  and  Winana,  1267  {9w^ 

piemen^), 
Seward  and  Smith,  619. 
Sjiowle&  634.      a 
Beattie(Jfari»),722. 
Tyne,  Tyne,  and  Clayton,  948. 
Jjrsget  and  Leedb,  977. 
Winans  and  Winans^  1061. 
Jordan,  1068. 
Tnrton.  1001. 
Tongue  {MiOer),  1170. 
Newton  {BaUey),  117S. 

Cleaning  tubes  and  flues   of 

steam  boilers  and  condensers : 

Hardy,  1. 

Walls,  8. 

Belleville,  11. 

Bairr6,19. 

Senior,  78. 

Fletcher,  96. 

Davison  and  Batenon,  199. 

Elson,  267. 

Green  and  Green,  280. 

Grimaldi.806. 
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Hint  aiid  Taylor.  386. 

Bedstone  (SeditonB).  SH: 

Field,  tSi. 

Walla.  STS. 

Poi.BM. 

Bonnsvilla  (CAmtJinr),  flSS. 

Lee8,71I. 

Jnooa  and  Andasnn,  BIT. 

Hare.  897. 

Elliatt,  OU. 


1  and  Oreen.  MC 

navies  (^infoll).  U68. 
Whiteheaa,  D7S. 

BroDtuan  [£eU«v<UB),  esR: 
Moriartv.  IWrt. 
Whitehead,  lOifi. 
BonneTille  (Clktudittr),  Un 
Sftfliaa,  1029. 
Soutar  IMoIJovmll},  1040.' 
OuthniKia,  Earl  or.  loss,  .i 
Green.  1140. 
Twibill,  IISO. 
McDnwolL  ItSL 
Newton  (£fi>2iv),mG. 
■■■■       n.l19a. 


Savage,  4£3. 

Preger  (Bmdiivtr),  SS7. 

Eowuil  and  BooiBeld,  B81. 

Coating  boiler  uid  condenBer 
tubes.  See  a.Uo  ProteotiiiK 
boiler  tubeg : 

HoncktoD,  S18. 
Farkea,m. 
Adunson,  IDOA. 
Field  and  ViMUns. 
Coating,  lining,  and  covering 
Bteam  boilers  tmd  condensers ; 


Egtourneaoi  and  BoniAamps, 

Sevan  and  Fleminft  gI6. 

Laks.S3». 

BOBej  and  Smith,  96Ii. 

Simona  and  Brown,  979. 
Jonea.  lOTfi. 
White.  1016. 


Lambert  and  Wakefield,  K. 
Kdge.a«e. 

Boberti  and  Greenacre.  A8^ 
Bonat,  394. 


Clark  and  Hope,  St 
BbedloctL,  Ml. 

TomliKin.  1270  ( AipptoflMnO. 

Smith,  eoe. 

Bovland,  704. 

O'Neill,  7ia. 

WeUd  (Juitict),  787. 

I'ory,  TBI. 

"-'ie(JK«t(m*«),80l. 


Gedge 

■Wile 


''ll^leandGiwr.Sa-. 
Jenkins,  019. 
Bennett,  974. 
Moore  ikoore),  993. 
W«I«h,1002. 

Waddell  and  Huir,  1060. 

Turton,  1101. 

Ghesner,  1111. 

GearEe,119S. 

Cutler  and  Brown,  lilli. 

EanrlsoD,  1214 

Cog  wheels  planed  out  of  solid 

Miller,  ns. . 

Coke,  charcoal,  and  other 
orena  heating  also  ttenm 
boilers : 

Cowan,  ISM  (Sappltmenli. 


(SupplamBit). 
{SuppUmmii, 


Gedge  IBarbier-Perroim),  978. 

Combined  gauges  and  meters  : 


Pinchti«ok,  187. 

Bailer  and  Bailer,  S9g. 

Vidle.sei. 

AllctoTtieS. 

Biyant  (JmbroHteut),  BIT, 


Combined  steam  generator  and 
condenser : 

Psawl.-n. 
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Combined    valves.      See   also 

Valves : 

Johnson  (Duvoir),  88. 
Fife.  473. 

Johnson  (Menard),  742. 
Courtauldp  877. 
Johnson  {Biordan),  892. 

Combining  steam  and  air  to 
obtain  motive  power.  See 
Motive  power,  obtaining, 
&c. 

Combining  steam  boilers ! 

Bowan  and  Horfcon,  24. 

Morrison,  80. 

Davies  (Verrier),  44. 

florton  and  Kendrick,  48. 

WeemSp  58. 

Johnson,  86. 

HUIer,  80. 

Sautter  iOUt),  120. 

Boddewig  (Schmidt),  228. 

Armstrong,  280. 

Orimaldi,  287. 

Field,  432. 

Inglis,  466. 

Smethurst,  603. 

Smethurst,  1288  (Supplement), 

Ivory,  781. 

Humphrys,  854. 

KydiU,  872. 

Adamson,  1008. 

Bamsbottom,  1049. 

Liihman,  1114. 

Combining  steam  engines : 

Davies  iVerrier),  44. 

Booth,  Booth,  and  Booth,  489. 

Fletcher,  855. 

Morel,  877. 

Preger  (Biedinger),  827. 

Crosland,  1082. 

Joy,  1168. 

Combustion  of  fuel,  there  being 

specialty  in  the  means  or  the 

arrangements  for : 

Bridgett,  80. 

Bobertson  and  Ritchie,  73. 

TjTTell,  100. 

Howden,  150. 

Sykes  and  Sykes,  181. 

Spencer,  171. 

Phillips,  206. 

O'Hanlon,  251. 

Hesketh  and  Parsell,  263. 

Brooman  (ds  Beauregard),  804. 

Parker,  Wells,  and  Wells,  317. 

Howie,  331. 

Bonneterre,  Erhart,  and  Monti, 

363. 
TrincQ  (ia»flren),424. 


Combustion  of  fuel,  &c. — conf. 

Smith,  482. 
Hoyos,  408. 

Johnson  (HSbert),  501. 
Thierry,  627. 
P6tel,  538. 
Wilson,  588. 
Ivory,  590. 
■  Pftrker,  802. 
North,  893. 
Newton  (Barsig,  FreudetUJuU, 

and  Daelen),  808. 
Palmer,  731. 
Cosserat,  741. 
Clark  (DumSrtf),  789. 
Cochrane,  804. 
Boger,  814. 
Hills,  837. 
Beardmore,  877. 
Lamport,  889. 

Clark  (FouchS  and  Moret),  911. 
Newton  (SergeofU),  939. 
Sicardo,  984. 
"*  Lyttle,  978. 
Bennett,  977. 
Wilson,  980. 
Newton    {Davis,   Davis,  and 

Anable),  983. 
Prideanz,  997. 
Dow,  1033. 
Newton,  1062. 

Clark  iPiret  and  MkheJ),  1080. 
Lees,  1096. 

Stevens  {Stevens),  1097. 
Salmon,  1118. 
Turner,  1166. 
Fisher,  1180. 
Wilson,  1164, 
Calvert.  1178. 

Compound  high  and  low  pres- 
sure beam  steam  engmes; 
working  the  steam  twice : 

Howden,  150. 
Adamson,  185. 
Cowper,  428. 
Low,  917. 

Compound  high  and  low  pres- 
sure steam  engines ;  rework- 
ing the  steam  and  generally 
condensing : 

Walls,  8. 

Bevis,  12. 

Bowan  and  Horton,  24. 

Wain,  26. 

Morrison,  30. 

Beardmore  and  Bigby,  41. 

Napier,  43. 

Bell,  50. 

Gourlay  and  Kemp,  62. 

Wenham,  79. 

Bamett,  120. 
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Compound  high  and  low  pres- 
sure steam  engines — cont, 
Macnab,  124. 

Williamson  and  Perkins,  126. 
McNaught,  128. 
'   Edge,  131. 
Jack  and  RoUq,  186. 
Syrett,  140. 
Crosland,  147. 
Howden,  160. 
Mardell,  164. 
Adamson,  166. 
Weallens,  188. 
Humphrys,  198. 
Cass,  202. 
Miller,  216. 
Bollo,232. 
Dickinson,  269. 
Macnab,  273. 
Holt,  276. 
Woodward,     Woodward,     and 

Woodward,  297. 
Selby,  308. 
Howden,  315. 
Scott,  316. 
Macnab,  332. 
Allen  and  Stewart,  836. 
Humphrys,  361. 
Humphrys,  367. 
Elder,  378. 
Humphrys,  409. 
Glanville,  417. 
Selby,  419. 
Gowper,  428. 
Pield,  432. 

Henderson  {McLardy),  447. 
Delany  and  Okes,  460. 
Varley  and  Crowther,  467. 
Milner.  471. 
Wymer,  476. 

Smethurst,  1266  {SuppleTuent), 
Smethurst,  603. 
livsey  (Leigh).  629. 
Clark  iafelanchon),  646. 
Pragst,  677. 
Ivory,  690. 
Elder,  618. 
Howden,  630. 
Hall,  635. 

Brookes  iChtyet)»e3S. 
English,643. 
Morel,  677. 
Ldbnitz,  756. 
Ivory,  781. 
Brookes  {Vabe),SU. 
Eooke,  864. 

Howard  {Jackson),  969. 
Farey,  1022. 
Elder,  1046. 
Crossland,  1062. 
Pearce,  1066. 
Elder,  1114. 
Bamsbot  torn,  1126. 
Barlow  and  I>ack,  1163. 
Joy,  1168. 

Newton  (Marys),  1168. 
White  Mnsa^*),  1180. 


Compound  high  and  low  pres- 
sure steam  engines — cont. 
Pield,  1196. 
Bamsbottom,  1196. 

Compounds  for  preventing  in- 
crustation in  steam  boilers. 
See  also  Incrustration^  &c. 

Hughes  (PicMo),  272. 
Johnson  (LecacTieux  and  /Sifir- 

<r«),324. 
Hankins,  326. 
Townsend,  Toung,  and  Hankins, 

360. 
Debue,  4U. 
Wilson,  424. 
Johnson     (Lecacheux,   Sartre, 

Bernard  and  Co.),  481. 
Townsend  and  Young,  468. 
Terrett,  514. 
Travis,  540. 
Page,  666. 
Page,  622. 

Beattie  (Marks),  722. 
.  Sims  and  Pendley,  725. 
Irwin,  746. 
Abel  (Boubert),  882. 
Hewitt,  893. 

Boutledge  and  Richardson,  906. 
Hewitt,  946. 
Silvester,  1012. 
Ward,  1024. 

Williamson  and  Marren,102S. 
Gray,  1038. 
Harris,  1068. 
Peasey,  1069. 
Haseltine  (Lavo  and  Chouteau), 

1089. 

Compressing  air.  See  Air  com- 
pressing. 

Condensation.  See  Water  of 
condensation  discharged,  &c. 

Condensers      for     locomotive 

steam    engines.       See    also 

Atmospheric  condensers : 

Carter,  14. 
Taylor,  20. 
Sturrock,  626. 
Barron,  646. 
Slaughter,  692. 
Salmon,  802. 

Condensers  for  marine  engines 

Newton  (Stevens),  274. 
Purlonge,  281. 
Maoe,  474. 
Hayes,  489. 
Paterson,  632. 
Wright,  678. 

Newton  (Lighthall),  714. 
Wood,  888. 


1302 


INDEX  OF  SUBJECT  MATTER 


..Condensers  for  steam  engines : 

MorelandfO. 

Spencer,  9. 

Harrington,  13. 

Bowan  and  Uorton,  24. 

Morrison,  30. 

BellandCutt8,43. 

Clark,  53. 

Viflher  and  Pisher,  69. 

Macnab,6L 

Johnson,  66. 

Fletcher,  76. 

Pascal,  77. 

Bomaine,  82. 

Jack,  96. 

Miller,  98. 

'Williamson  and  Perkins,  121. 

Habel,  Holzwasser,  and  Bums, 
186. 

Jack  and  BoUo,  186. 

Henderson,  142. 

Hydes,  146. 

Williams,  149. 

Prince  {de  BayeU),  160. 

Spencer,  171. 

Diftvison  and  Paterson,  199. 

Cass,  202. 

Lamb,  207. 

Bury,  208. 

Soott,  214. 

Miller,  216. 

Louch.  236. 

Bippingille,  266. 

Selby,  266. 

Stothert,  270. 

Newton  (8teven8\  272. 

Newton  [Stevens)^  274. 

Oreen  and  Green,  280. 

Pendred,  292. 

l^oman  {De  Beauregard),  803. 

Piddington  (Wintet^,  306. 

Parker,  Wells  and  Wellfl,  817. 

Monckton,  318. 

Bippingille,  328. 

Johnson,  340. 

Kay  and  Hartley,  362. 

Knowelden,  366. 

Campbell,  867. 

Park,  368. 

Parkes,  870. 

Elder,  373. 

Tizard,  876. 

Allibon  and  Snell,  887. 

Colburn,  406. 

Weallens,  427. 

Pield,432. 

Jeffreys,  434. 

Shirt  «nd  Briggs,  489. 

Brooman  {Delafond  and  Car- 
radi),  445. 

"Wymer,  476. 

Spencer,  481. 

Jackson  and  Watkin^,  490. 

Bandolph  and  Elder,  616. 

Jefl^s,  621. 

Da^,  JLamb,  and  Summsn,  627. 

BouaELeld  (/$I^9cm}m)|  52d. 


Condensers  for  steam  oigines-^ 
cont, 

Humphrys,  648. 

Prag8t,677. 

BusselX  1268  {8nppUmeiii£), 

Newton  {Judson^,  603;. 

Snell  (Jaj3;p),699. 

Cochrane,  606. 

Elder,  618. 

Brooman  (Jonc^Uer^,  088. 

Hall,  636. 

Gterstenberger,  663. 

Godge  iMaumenSe),  884. 

Bridre,  689. 

Barclay,  701. 

Bousfield  {Judson),  711. 

Johnson  (^arriftw),  1278  (Sup' 

plement), 
Crosland,  764. 
Brodie,  767. 
Graveley,  766. 

Huch  and  Windhansem,  769. 
Ivory,  781. 
Davey,  803. 
Mackenzie,  861. 
Johnson  {Lwder^),  874. 
Brooman  {8<vmmn),  876. 
De  St.  C^rao,  877. 
Prancis,  888. 
Porter,  910. 
Parry,  922. 
Johnson   {Harrison  tmd   Lu' 

ders),  960. 
Winans  and  Winans,  1061. 
Yandirbyl  {TumbuU),  1062. 
Dudgeon,  1163. 
Bamsbottom,  1196. 

Condensing  or  pmrifying  smoke: 

Bydill,294. 

Joblink,320. 

Clark  {Moree  and  Baux),  1208. 

Condensing  steam : 

Moreland,  6. 

Harrington,  18. 

BeU,60. 

Clark,  63. 

Datichy,63. 

Johnson,  66. 

Fletcher,  76. 

Macnab,  89. 

Mennons  iOdclk«)$  WL. 

Davidson,  104. 

Habel,  Holzwasser,  and  Bums, 

136. 
Prince  (de  BayeiU),  160. 
Spencer,  171. 
Lamb,  207. 
Scott,  214. 
Miller,  216. 
Cl^k  {jAffiahaU  and  OkrysHe), 

248. 
,  Selh3r,2M. 
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Condensing  steam — eont, 

Bowan  and  Horton,  260. 

Newton  {Stevens),  272. 

Furlonge,  281. 

De  Clercq  and  Chazelles,  288. 

BippJni^e,  828. 

Piddington  ( Winter),  842. 

Thompson,  864. 

Campbell,  367. 

Ged^  (JSscapea),  1288  {/Supple- 

ment). 
Datichy,  421. 
Shirt  and  Briggs,  489. 
Chamberlain,  466. 
Clark  {SSbillot),  m. 
Datichy,  484. 
Bousfleld  (Stevens),  529. 
Alcan  iOauchez),^, 

Bussell,  1268  (iS^^MMNO. 

Gerstcuberger,  668. 

Brodie,  669. 

Gedge  {Ma/um^nSe)  684. 

Parker,  696. 

McVitie,  697. 

Newton  (Somes),  867. 

Lawrence  (Bwoank),  850. 

Francis,  888. 

Wood,  888. 

Ashby,  912. 

Parry,  922. 

I)aina,949. 

Wheeler,  1002. 

Yandirbyl  {TurnbulJ),  1062. 

Condensing  steam  in  engine 
cylinder : 

Lawrence  {Ewbank),  859. 

Connecting  locomotives  and 
traction  engines  to  tenders, 
carriages,  trucks,  &c. : 

Bickett,  130. 
Barclay,  349. 
Mennons  ( Velini),  888. 
Barclay,  421. 
Barclay,  496. 

Adams,  1272  (Supplement), 
Gedge  (TaOlendeau),  878. 
Woodbury,  948. 

Montgomerie,     1281,    {Supple- 
ment). 

Construction  of  engines : 

McNaught,  288. 

Jackson  and  Watkins,  400. 

Snowdon,  667. 

Cooling    stuffing    boxes    and 

parts  of  engines : 

Kenry  {Million),  2B9. 
Boulton,  848. 
Wimpenny,  1077. 
Gibson  and  Ellis,  1088. 


Cooling  the  water  of  condensa- 
tion for  condensing : 

Eunson  (Bttnson),  7. 
Newton  (Stevens),  274. 
BippingiUe,  828. 

Cork  employed  for  packing : 
Attwood,  647. 

Corrosion.  See  Oxidation,  pre- 
vention of. 

Counterbalancing  the  moving 

parts  of  engines : 

Makinson  and  Bathe,  84B. 
Joyce,  661. 
Ivory,  781. 

Coupling^  engines  and  car- 
riages.    See  Connecting,  &c. 

Coupling  steam  engine  and 
water  wheel : 

Preger  (lUedinger),  827. 

Coupling  driving  wheels  of  loco- 
motives : 

Faulds.  468. 
Wilson,  917. 

Cranes,  crab-winches,  wind- 
lasses, hoists,  liffcs  and  der- 
ricks, combined  with  steam 
engines  or  operated  direct 
thereby : 

Poviii,97. 

Bollo,  232. 

Chellingworth  and  Thurlow,  242. 

Savory  and  Savory,  1235  {Sup- 
plement). 

Chaplin,  1239  (Supplement). 

Simpson,  1242  ( Supplement). 

Pullan  and  Lake,  296. 

Wright  (Convreux  and  Combe), 
1266  (Supplemewt). 

Gedge  (:Escapat),  1268  (Supple- 
ment), 

Wright  (Couvreuxand  Ckmbe), 
1261  (aupplement). 

Sickles,  4^r 

Barclay,  496. 

Dunn,  667. 

Winstsnl^  and  Kelly,  659. 

Moor,  686. 

Graveley,  766. 

Laidlow  and  Bobertson,  780. 

Appleby,  894. 

Noms,  972. ' 

Brown,  982. 

Roger,  1119. 
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.Crank  axles.     See  also  Axles. 

Bramwell  and  Owen,  217. 
Fawcett.  351. 
Sjiowelden,  S66. 
Lake  {WiUiams),  973. 
Bird,  1243  {Supplement). 

Cranks: 

Crosland,  147. 

Handoock,  241. 

Fawcett,  351. 

Hutchinson,  669. 

King;  Smith,  and  Howell,  805. 

Wilson,  817. 

Crosshead : 

Cartwright,  934. 

•Cushioning  pistons  in  engine 
.    fjlinders : 

Joy,  1245  {Supplement), 
Bakewell  {Johnson),  878. 
Mitchell,  1126. 
Varley.  1137. 
Lake  {Earle),  1158. 

dut-off  expansion  valves  and 

working    gear.        See     also 

Valves : 

Newton  {Schultz  andHa/uck),  2. 

Spencer,  9. 

Hartley,  16. 

McNaught,  23. 

Morrison,  30. 

Hope,  65. 

Bousfield  {Dickerson),  64. 

Muntz,  70. 

Cartwright,  88. 

Murton  and  Millington,  117. 

Edge,  181. 

Barker,  132. 

Bousseau,  133. 

Prince  {Goodrum)t  174. 

Barling,  187. 

Cass,  202. 

Blake,  206. 

Scott,  214. 

Spink,  250. 

Howden,  315. 

Wood,  344. 

Viel^ng,  Fielding,  Fielding,  and 

Fielding,  863. 
Allen,  372. 
Elder,  373. 
Brakell,  Hoehl  and    Gunther, 

384. 
Bousfield  {Baird),  396. 
/  Petrie,898. 
Brown,  402. 

Napier  and  Bonkine,  446. 
Oaird,  449, 

Variej  and  Growther,  457. 
:^etrie,4B9. 


Cut-qff  expansion  valves,  &c.-^ 
cont. 

Spencer,  482. 

Jackson  and  Watkins,  490. 

Johnson  (Iboa),  681. 

Barrett,  Exall.  Andrewes,  and 
Barrett  {Perry),  588. 

NeiU,551. 

Stewart,  570. 

Eider,  618. 

Howden,  630. 

Clark  {Lemaire\  635. 

Hall,  635. 

Allen,  662. 

Bowan,664. 

Barlow  {Salter),  688. 

Haseltine  {Woodbury),  699. 

Lobnitz,  765. 

Cuthell,764. 

France,  797. 

Oavey,  803. 

Nalder  and  Belcher,  811. 

Batho,  843. 

Wyllie  and  Gray.  883. 

Jonnson  (■gntyft>n),887. 

Clark  {Irhitingana  Bowland), 
991. 

Abel  ( Tranchawt),  1019. 

Farey,  1022. 

Smith,  1030. 

Kerr  {Hughes  and  Phillips), 
1031. 

Davies  (iVt^^tw),  1038. 

Huch  and  Windhausen,  106L 

Milner,  1078. 

Yule,  1090. 

Elder,  1114. 

Clark  {PhUlips  and  Hetces), 
1115. 

Naylor,  1117. 

Varley,  1137. 

FiMTuer,  1142. 

Deacon,  1161. 

Hindley,  1178. 

George,  1196. 

Field,  1196. 

Bousfield  {Badeock  and  Wil- 
cox), 1214. 

Cutting  boiler  tubes : 

Thompson  {Thomas  and  Som^r- 
vilU),  1193. 

Cylinders  of   compound  high 
and  low  pressure  engines  : 

Bowan  andHorton,  24. 

Beardmore  and  Bigby,  41. 

Napier,  43. 

Bell,  60. 

Gourlay  and  Kemp,  92. 

MardeU,164 

Humphiys,  357. 

Newton  Imarye),  116S. 

^WlQitACiMaf3»),1180. 
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Cylinders    of  locomotive   and 

similar  engines : 

Carter,  14. 

Aveling  and  Bawlinson,  226. 

Alleu,  662. 

Tolhausen  (Dutheil),  902. 

Cylinders  of  steam  engines : 

Meniions   {Mounter  and  Bm^ 
•mtfr),72. 
Cartwright,  88. 
Clark  {Riff  and  jMudenmuUer)» 

Crosland,  147. 

Taylor  and  Cooper,  164. 

Bury,  208. 

Mash,  216. 

Adams,  244 

Harnett,  246. 

Parker,  Wells  and  Wells,  246. 

Shaw,  1234  {Supplement), 

Dickiiison,  269. 

Norman,  1240  {Supp^emeint), 

Merritt,  276. 

Henry  [Cfifford),  282. 

Newton  {Moot),  287. 

Biowan,  1244  {Suvplemewt), 

Mennons  {Bdou),  826. 

Brickhill,S33. 

Peters,  886. 

Allan  and  Stewart,  886. 

Symons,  388. 

Parker  and  Batman,  849. 

Colburn,  1259  {Supplement). 

Buntze  {Ashe),  44fi. 

Smith,  462. 

Lee  and  Whiter  {Lamed) ,  640. 

Calvert,  64£. 

Clark  {Root),  660. 

Whittaker.  668. 

Newton  {Waterman),  684. 

Bowing,  696. 

Parker,  602. 

Urease,  608. 

Cole  ( Woodruff  and  Beaeh)^eSA, 

Nichols,  640. 

Snowdon,  667. 

Bowan,  664. 

Hutchinson,  669. 

Miller.  70C. 

Hartshome  {S4H),1^ 

Gill,  738. 

Ldbnitz,  765. 

Calvert,  778. 

Morrison,  792. 

Brisbane.  7(». 

Prance,  707. 

Nalder  and  Belcher,  8U. 

Durham,  829. 

Davies  {Lacoste),  884. 

Jones,  844. 

Swann,  846. 

Lawrence  {Ewbank),  869. 

Booke,  864. 

Bakewell  (Johnson),  878. 

Newton  {Iktrktord),  889. 


Cylinders  of  steam  engines — 
cont. 

Clark  ( Washburn) ,  944. 

Gedge  {Chenet  and  Lacos(e), 
966. 

Bonneville  {Bouniard),  958. 

Beck  907. 

C\Brk{Bobrownichi),12S&,  (Sup- 
plement). 

Huch  and  Windhausen,  1061. 

Yule,  1090. 

Kochs,  1128. 

Newton  (Marye),  1163. 

Erskine,  1186. 

Dixon,  1187. 

Cylindrical  valves.  See  also 
Valves. 

Calvert,  118. 

Prince  (Ooodrum),  174. 

Blake,  206. 

Rollo,282. 

Hobson,  1232  {Supplement). 

Wilson,  283. 

Childs  {Bay,  Bedstone  and  Bed- 
stone), 377. 

Petrie,  398. 

Bigg.  1260  {Supplement). 

Petrie,  469. 

Barron,  646. 

Newton  (P«rr«<),  690. 

Haseltine  ( Wooahury),  699. 

Stevenson,  742. 

Swanu,  846. 

Benson,  916. 

Newton  (Carhart)  927. 

Davies,  939. 

Lewis,  1068. 

Lake  (Earle),  1168. 

Joy,  1168. 

Bracewell,  Pickup,  and  Lund. 
1177. 

Dampers  and  draught  regula- 
tors. See  also  Draught  in 
furnaces,  &c. 

Bowan  and  Hortou,  24. 

Clark.  63. 

Pletchci*  {Shekel  and  Shekel), 

78. 
Calvert,  118. 
(^Hanlan,  261. 
Mennons  (Palaeot),  261. 
Lane,  266. 
Bonneterre,  Erhart  and  Monti, 

868. 
Weems  and  Weems,  366. 
Barrett,  408. 
Cuthell,  491. 

Gtoucher,  616.  • 

TiUion,  668. 
Walls,  678. 
Ivory,  690. 
Brooman  {Sfeyn),  691. 
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Dampen,  &c — eont, 

Beattie,  667. 
Clayton,  670. 
Blampoil,  797. 
Hewes,  8S0. 
Lake.8S9. 
Toung,  897. 
Lake,  942. 

Wise,  Field  and  A^don,  962. 
If atbewB,  Southwick  and  Fere- 
day,  967. 
I^e,  976. 
Miaoocks,998. 
Adamson.  1006. 
B€g|r,1065. 
Lyttle,  1083. 

Bousfield  (MeKeneie),  1126. 
Watts,  1171. 
Newton  (Bailey),  1176. 
Bridges  and  Bigwood,  1199, 
Walker  and  Walker,  1209. 

Decomposing  steam : 

Jacob     (Preisenhammer    and 

WeHiger)j,19S. 
Brooman  {I>e  Beauregard),  304. 
Sinks,  321. 
Kirkham,  678. 
Wright  and  Wright,  648. 
Clark  (DunUry),  789. 
Roger,  813. 

Brooman  {De  Beauregard),  908. 
Sherwood,  926. 
Sicardo,  964. 
Bichardson,  1044. 

Delivers  valves.  See  also  Valves, 
and  rump  valves : 
Johnson,  66. 

Differential  gear  for  speeding 

traction  engines : 

Taylor,  20. 
Eddington,  139. 
Lee  and  Taplin,  264. 
Wilson,  278. 
Marshall.  279. 
Keene  {Bicharda),  920. 
Loubat,  974. 

Disc  steam  engines.    See  also 

Rotary  engines : 

Newton  (Molard),  776. 
Voss,  1087. 

Discharging  brine  from  marine 
steam  boilers : 
Burrell,  674. 

discharging   cargo   by  Bteam 

power :  ' 

Povah,97. 
Humphiys,  219.     . 


Discharging  wat^  from  con- 
densers. See  also  Water  of 
condensation,  &c. : 

Himips,  60. 
Colbum,  406. 

Disconnecting  gear.     See  lUso 

Clutch  boxes : 

Lee,  1243  (Supplement). 
Hulme,  960. 

Distilling,  chiefly  to  obtain  pure 

feed  water : 

Hacnab,  61. 

Mardell,  154. 

Chaplin,  1239  (Supplement, 

C\2A(S6Ullot),m. 

Bussell,  1268  (Supplement), 

Winstansley  ana  Kelly,  669. 

Burrell,  674. 

Graveley,  766. 

Vifl;mer,909. 

Wheeler,  996. 

Tongue  (Patan),  1016. 

Browning,  1197. 

Distributing  cocks  and  valves. 
See  also  Cocks  and  valves; 
Valves,  &c. : 

Clark  (Biff  and  LandenmuUer), 

100. 
Bousseau,  138. 
Hawdon,  Hawdonand  Heather, 

1066. 
Atkinson,  1078. 

Drag  links : 

Crosland,  147. 

Draining  and  cutting  drains  by 
steam  worked  machines.  See 
Excavating,  &c. ;  and  Steam 
engines  combined  with  ma- 
chines. 

Draught    in    furnaces,    flues, 

chimneys,  and  funneLs.    See 

also  Blast  pipes ;  Blowing  and 

exhausting  boiler  furnaces; 

also  Dampers,  &c. : 

Tyrrell,  100. 

Leaoh,238. 

Jbhnson  (B^rendorf),  454 

Jones,  464. 

Cuthell,  491. 

P6tel,  638. 

Barclay,  684. 

Cooper,  823. 

Lake,  942. 

BT^^Tf^MX  C9eZZMt22tf),  98ft 
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Draught  in  furnaces,  &c. — ooni. 

Dow,  1088. 

Thomson,  1064 

Lyttle,  1083. 

Clark,  1107. 

Newton  (Fisher),  113S. 

Lyttle,  1185. 

Clark  (Moret  and  BcMx),  1208. 

Dredging  by  steam  worked 
machines.  See  also  Steam 
engines  combined  with  ma- 
chines : 

Fumess  and  Slater,  745. 

Simons  and  Brown,  868. 

Bobertson,  1016. 

Gedge  IMusciacco),  104& 

Gedge  (Musciacco),  1168. 

Kirk,  1170. 

Simous  and  Brown,  1218. 

Drilling  rivet  holes.    See  also 

Rivets  and  rivetting : 

Adamson  and  Leigh,  8M. 
Adamson,  891, 
Smith,  1128. 

Driving  wheels.  See  Wheels^ 
&c. 

Eccentrics : 

Crosland.  147. 

Handcock,  241. 

Adams,  644. 

Maude  (Hdson),  653. 

Beams,  663. 

Taylor  and  Dow,  719. 

King,  Smith,  and  HoweU,  806. 

Lungley,  838. 

Clark  OVhiting  and  JRowland), 

991. 
Chapman,  1161. 

Eduction  valves.  See  Exhaust 
valves ;  Valves  and  working 
gear,  &c. 

Electric  regulators  and  appa- 
ratus : 

Davies  (Aehard),  877. 
Webster,  398. 
Henry  {Meynard),  628. 
Gteoige,  1196. 

Electricity : 

Johnson  (Lenoir),  170. 
Sievers,  1287  (Supplement  B.), 
Binks,  821. 
Morris,  Weare,  and  Monckton, 

1256  (Supplement), 
Arb6s,  444. 

Newton  (Parry)^  761. 
Salmon^  802. 


Electricity — cont, 

Galloway,  819. 

Fletcher  and  Hamer,  885. 

Boulton,  931. 

Chatwood  and  Sturgeon,  1056. 

George,  1196. 

Electro-galvanic  action  in  steam 

boilers : 

Bousfield  (WUeox),  889. 
Webster,  898. 
Tassin,  481. 
Galloway,  787. 
Davies  (Porter),  826. 
Wise,  Field,  and  Aydon,  962. 
Yaughan    (Baker  and  JHek), 
1127. 

Endless  ways.  See  Portable 
ways,  &c. : 

Eq[uilibrium  valves  and  work- 
ing gear,  or  valves  balanced 
and  acting  without  friction. 
See  also  Valves : 

Newton  (Schultz  and  Hauck), 

Boulton,  6. 

Leatham,  29. 

Ellis,  Winterbottom,  and  Bra- 
dock,  48. 

Dooley  and  Mawson,  86. 

Newton  (Stoddart),  108. 

McNaught,  128. 

Maiden  and  Hall,  146. 

Howden,150. 

Henry  (Plainhmai8on),ie&. 

Clark  (Buchanam>  and  ZegUo), 
172. 

Winton  and  Cowan,  1224  (Sup' 
plement). 

Trigwell,  247. 

Beer,  261. 

Wilson,  283. 

Standfield,  293. 

Perrin,  305. 

Newton  (Buchanan),  809. 

Howden,  316. 

Beer,  822. 

Calow  and  Hirst,  330. 

Adams,  343. 

Sh&w  (Shaw),Z75, 

Huston,  388. 

Bousfield  (Baird),Jm, 

Dutton,  406. 

Wood,  416. 

Petrie.  469. 

Clark  (Davis),  470. 

Walker,  484. 

Adams,  644. 

Winans  and  Winans,  666. 

Needham  and  PoUitt,  604. 

Johnson  (Bristol),  620. 

Brookes  (Ouyet]^^^. 
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Equilibnum,  &c. — cont. 
Howe,  676. 

Newton  {Ferret),  690. 
Bowland,  701. 
Stevenson,  742. 
Saunders,  746. 
Adams  and  Parson,  770. 
King,  Smith,  and  Howell,  805. 
Westerby,  836. 
Cass,  840. 

Newton  {Rankin),  847. 
Benson,  916. 
Bristol,  921. 

Newton  {CarharC),  927. 
Longstaff,  935. 
Davies,  939. 

Boutledge  and  Ommanney,  952. 
Adams  and  Parson,  965. 
Clark  {Whiting  and  Mowland), 

991. 
Adams  and  Parson,  1023. 
Williamson  and  Marren,  1028. 
Trent,  1032. 
Bond,  1055. 
Naylor,  1117. 
Kochs,  1128. 
Porter  CAUen),  1141. 
Abel  {Robinson  and  Durfee), 

1144. 
Joy,  11*58. 
Bracewell,   Pickup,  and  Lund, 

1177. 
Bobertson,  1190. 
Graham.  1207. 

Escape     valves.         See    also 

Valves : 

Ensor  and  Payne,  426. 

Penn,  488. 

Howe,  676. 

Clark  {Loughridge),  723. 

EtHer,  the  vapour  of  employed, 
&c. : 

Miller,  215. 
Boulton,  798. 
Jordan,  1105. 

Evaporating  liquids.      See  also 

Generating  steam : 

Chamberlain,  465. 
Brooman  {Lequin),  616. 
Cochrane,  75L 
Cochrane,  803. 

Excavating,  tunnelling,  boring, 
mining,  draining,  getting, 
and  delivering  coal  by  steam- 
worked  machinery.  See  also 
Steam  engines  combined  with 
machines : 

'BroovELaxi{Buquet  andDestrem), 

1231  {SuppCement\, 
Penrice,  1230  {SupplemeinX), 


Excavating,  &c. — cont. 

Simpson,  1242  {Supplememf). 

Lowe,  510. 

Bigg,  1260  {Supplement), 

Gray,  524. 

Munro  and  Scott,  536. 

Crease,  603. 

Vandenvinne,  607. 

Harrison,  614. 

Harrison,  621. 

Penrice,  670. 

"Westmacott,  740. 

Pumess  and  Sktter,  745. 

Taylorson,  762. 

Laidlaw  and  Bobertaon,  730. 

Jbnes,  824. 

Johnson  {Ha^ipt),  871. 

Jones,  871. 

Leatham,  884. 

Low.  917. 

Hulme,  950. 

Doering  {Sachs),  986. 

Penrice,  1001. 

Bobertson,  1015. 

Brunton,  1110. 

Hunter,  1173. 

Doering,  1179. 

Boutledge  and  Ommannej,  1182. 

Newton  {Habicht),  1188. 

Haseltine  {Burleigh),  1108. 

Simons  and  Brown,  1218. 

Exhaust  steam : 

Nash,  39. 

Datichy,  68. 

Stevens  {Carrhre),  107. 

Greenwood  and  Marson.  425. 

Datichy,  484. 

Smethurst,  1266  {Supplement). 

Blanc,  516. 

Lawrence  {Ewbank),  859. 

Bhuike,  864. 

Boulton,  1041. 

Exhaust  valves   and  working 
gear.     See  also  Valves  : 

Hartley,  16. 

Morrison,  30. 

Calvert,  118. 

Newton  {Stevens),  270, 

Newton  {Root),  287. 

Parker  {Schdffer),  369. 

Thompson,  364. 

Allen,  372. 

Varley  and  Crowther,  467. 

Speneer,  482. 

Rowing,  596. 

Newton  (Lathrop)^  668. 

Bowing,  687. 

Spencer  821. 

Swann,  846. 

Yaughan,  809. 

Tule,  1090. 
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Exhausting  cylinders,  con- 
densers, vessels,  and  places : 

Laird,  48. 

Pisher  and  Fisher,  89. 

Beckton,  680. 

Lillie.766. 

Ivory,  781. 

Barlow  and  Back,  1163. 

Exhausting  the  flues  of  enffines 
workinf?  in  mines  and  tun- 
nels: 

Jobling,S20.  ^^   _^ 

Johnson  {BSrendorf),  464 

Expanding  piston  packing : 

Bower,  66. 

8kekel(/8fA«*rf),100. 

Hobson  and  CaviU,  287. 

Ripley,  322. 

Bower  and  Qualter,  361. 

Scoville(^cot>afe  cmd  DsClercq) . 

371. 
Bipley,  436.  _ 

Varley  and  Crowther,  457. 
Haseitine  (Dunbar  and  Laba- 

ree  and  Tofole)^  785. 
Poster,  826. 

Swann,  846.  ^  ^., 

Dawson,  Burgess,  and  Wilson, 

876. 
Johnson  (LtBter),  991. 
Adams  and  Parson,  1023. 
Pearce,  1066. 
Buckley  and  Smith,  1104. 

Expanding  steam  bjr  elec- 
tricity.   See  Electricity. 

Expansible  and  movable  joints. 
See  Joints,  &c. 

Expansion  packing  for  con- 
denser tubes.  See  also  Fix- 
ing and  removing  boiler  and 
condenser  tubes : 

Harrington,  13. 

Macnab,  89. 

Newton  {Judson),  881. 

Expansion  of  steam  boilers  : 
Hopkinson  and  Bidings,  47. 

Hill,  117. 
Williamson,  286. 

Expansion  valves.  See  Cut- 
off expansion  valves;  also 
Valves : 


Explosion    of    steam   boilers, 

prevention  of : 

Thomas,  3. 

Harvey,  62. 

HigjB^botham  and  Beech,  81. 

Davies  and  Allen,  119. 

HiflKinbotham  and  Beech,  167. 

Mumolland,  176. 

Barlow  ( VoOckner),  192. 

Tassin,  481. 

Bailey  and  Bailey,  666. 

Pillion,  668. 

Turner,  626. 

Galloway,  787. 

Phimp8,791. 

Husband  and  Quick,  799. 

Westerby,  836. 

Hocking,  879. 

Howard,  Stafford,  and  MoOal- 

lum,  943. 
Hackett,  Wrigley,  and  Pearson, 

947. 
Gedge  (Dufour),  1010. 
Hackett,  1037. 
Bray  and  Hargreaves,  1063. 
Evans,  1166. 

Eye  pieces.  See  Transparent 
eye  pieces,  &c. 

Feed  and  Force  pumps.  See 
also  Pumps;  also  Pumping 
Engines : 

Grimaldi,  2. 
Newton  (Knotoles),  67. 
Roberts  and  Symonds,  135. 
Gedge    (Deloourt,  BovUoafHt, 

ana  Mat^aoU),  138. 
Cass,  202. 
Spencer,  368. 
Peel  and  Simpson,  1256  (Supple" 

ment). 
Gedge  (JEscapat),  1268  (Supple- 

ment), 
Hoyle  and  Proven,  413.     , 
Husband,  416. 
Roberts,  418. 

Bessemer,  1263  (Supplement), 
Fletcher  and  Bower,  4/78. 
.    Law  and  Downie,  479. 
West,  498. 
Barron,  646. 
Snell  (Yapp),  699. 
Hall,  634. 

Winstansley  and  Kelly,  669. 
Boulton,  696. 

Gedge  (MontmSja),  720. 

Blake  (Button  and  Blake),  733. 
.  Bonneville  (JDuprez),  744. 

Ivory,  781. 

Clark  (Dumiry),  789. 

Lungley,  838. 

Prands,  883. 

Newton  (Dat^ford),  889. 

Porter,  910. 
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Feed  and  Force  pumps — cont. 

Hoskold  and  Brain,  992. 
Wheeler,  995. 
Campbell,  1040. 
Muschamp  and  Card,  1043. 
Brown,  1092. 

Feed  regulating  valves.  See 
Feed  water  regulators,  &c. ; 
also  Valves. 

Feed    water    apparatus.      See 

also  Feed  water,  supplying  : 

Clark  iPradel  and  WaU),  341. 
Davis  and  Davis,  346. 
Waestaff,  548. 
Piatt,  574. 

Wilson  and  Lindsley,  632. 
Brooman  {Jonchier),  633. 
Martin,  642. 
Pared,  681. 
Bri6re,  689. 
liees  711 

Fletcher  and  Bower,  719. 
Craigf  (2VrcA:),730. 
Bobmson  and  Gresham,  788. 
Newton  (Biedel),  941. 
O'NeUl,  970. 
Marshall,  1060. 
.  Marshall,  1062. 
Davies  {Quinn)^  1088. 
Trotman,  1123. 
Abel   {Hervier   and    Ouizot)t 

1129. 
Haseltine  {Wiard),  1168. 

Feed  water,  obtaining,  purify- 
ing.   See  also  Filtering,  &c. : 

Wright  (Gray),  63. 

Mennons  (Gdche),  101. 

Spencer,  171. 

Cameron,  180. 

Parren,  194. 

Sykes  and  Sykes,  202. 

Spencer,  240. 

Clark  {IdghtaU  and  Crystie), 

248. 
Chapiin,  1239  {Supplement). 
De  Clercq  and  Chazelles,  288. 
Bousfield  {WUcox),3S». 
Braddock.  452. 
ClEffli{S4bmot),4ff7. 
Whittles,  493. 
Johnson  {Bristol),  620. 
Howden,  630. 
Martin,  642. 
Slack,  658. 

Winaj^msley  and  Kelly,  669. 
Newton  IJtidson)*  881. 
Newton  (JEamea),  913. 
Brooman  {Danjou),  962. 
Toth,  981. 
Wheeler,  996. 
Gray,  1038. 


Feed  water,  &c.— co«^. 

Newton  (LangdeU\,  1105. 
Weatherdon  (To^),  1106. 
Beade  (LaTisdeU),  1118. 
Trotman,  1123. 

Feed  water    regulators,   regis- 
ters, &c. : 

Thomas,  3. 

BelleviUe,  11. 

Bowan  and  Horton,  24l 

Aldred  and  Maynes,  28. 

Boutledge,  88. 

Pletcher,  98. 

Clark  (Jo2y),  144. 

Wilson,  239. 

Bomminffer  (Jfo22^),  860. 

Newton  (Setters),  876. 

Feed  water,  supplying  to  steam 

boilers : 

Walls,  3. 

Moreland,  6. 

Aold,  26. 

Aldred  and  Maynes,  28. 

Bateson,  83. 

Delabarre,  42. 

Newtcm  {Knowles),  57. 

Johnson,  66. 

Salmon,  84. 

Boutled^c^  88. 

Mennons  {Ke^fler),  94. 

Davies  (Qargan  amd  Co.),  95. 

Calvert,  118. 

Delasalle,  126. 

Bickett,  130. 

Qedge   (Delcourt,    BouUeault, 

aud  MaupoU),  138.    . 
Hunt,  162. 
Longridge,  178. 
Sykes  and  Sykes,  202. 
Newton  {fiaine),  214. 
Homersham,  220. 
Allan,  224. 
Armstrong,  230. 
Leeming,  282. 
OrimalcQ,  237. 
Wilson,  239. 
Q\M3^{Lighihall  and  OrysUe), 

248. 
Colbum,  265. 
Bousfield  (Ckaae)^  267. 
Colburn,  259. 
Biowan  and  Horton,  200t. 
Lane,  266. 

Newton  {Stevens),  272. 
Wild  and  Hodson,  275. 
Green  and  Green,  280. 
Purlonge,  281. 
Hayes,  284. 

De  Clercq  and  Chazelles,  288. 
Olding,  302. 
Mouf^ton,  318. 

Clark  (Pradel  and  Wahl),  SH. 
Piddington  {Winter), 94A. 
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Feed  water,  Sic—cont. 


I  Feed  water,  &c.-^-eo«/. 


lASd.« 


Fleb*er  and  Bowei,  478. 
Clu-k  (Lonvie),  Ufit   (Oqiplt 

Vhitttes,  493. 

BuvIat  and  Horton,  4SH. 

Bothvdl  and  Bothwdl,  Ml. 

Spencer.  £00. 

Graf,  SSI 

Jtaj^Lamb,  ond  Sammenk  S37. 

ThomaciD,  631. 

Olearo  Hid  YaunK,  BSg. 


Martin.  MS. 

Allen,  flfl2. 


Nevtioii  (ZoOmi).  668. 


Fletcher  and  Bower, 

Craig  (Hire*).™). 
Sonueville  (J>9pne), 
KoWnsmi  and  Oreani 
Talant  [raiant  wu 


Sirarbriok.   Bmrbriok,    Bwu- 

biick.  ind  Swubrick,  S67. 
Johaaon  (Ludtn),  BH. 
Newton  (AII#n).  878. 
Brooman  iStntaiit).  tflt. 
Johnion  (Smtto*),  881. 
POTtar,910. 
Nevton  (JUobQ.Ml. 
Howard,  StiftOrd,  and  KeOal- 


Davie9(Qu{»»),ia3S. 
Tnrton,  IHfll. 
F&irbank.  IVH. 


Bobinson  (SeUfn),  IISI. 


(SeUen),  i: 
i  Wiard),  li 


Feeding  tui  to  steam  boiler 
fuiDoce!!,  and  fluea,  to  pro- 
mote combustion  of  the  niel, 
Kases,  w  smoke.  Se«  alio 
Blowing  and  exhftiutinff 
boiler  mmaces  j  abo  Blast 
pipea: 

OUtaen^SlSinaer),*. 

YaiTow  and  ifeliion,  ST. 

B«lMira,Sl. 


B«lpaira,Sl, 
HofhtSS. 
HamphTTB,  40. 


Bobertaon  and  Eltchie,  73. 
Salmon,  84. 
Salmon,  82. 
PoUtt,  9S. 

Eobenion  and  BIMhle.  lOt. 
Wehjiert  |IVo!*iw).lW. 
B7d«,14G. 
Baesbaw,  IW. 
NewtoD  (Snw«},UO. 

MdlhoUand,  170. 

Uendry.lM. 

Bremner.goi. 

Btrattord.Wl, 

Fhilli[»;  ioe. 

Allui.iM. 


Leaninf.asi. 

Louoh,alB. 

Parker,  WtRa,  and  VbOs,  248. 

Hennons  (Falaml),  UL 

Bnxnnan  (FriedButinf  (tad  De 

^dlll.IH. 

H<nnlen,SKI. 

Bonneterre,  Srhait,  and  HontU 


Le  Oontfl,  417. 
frinoe  ((idfvm),  424. 
Eastwood,  t»: 
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Feediiig  «Jr,  &c.—c<mt. 

Auld  Mid  Auli  «?■ 
BAewell  {SdtmvU),  *89. 

Ooucher,  «0. 

BudBeld.  4BJ. 

PMtl.BOS. 
Lodkwood,  1112. 
Goucher,  61 B. 

"RuiB  (ftiriHOT).  6*7- 

^bum,  a7S. 

Hendi;  »nd  Ooatta.  M*- 


FeediDfc  wr.  &". — eont. 

Boiutleld  iBaw^).Va. 
Babliuon  and  V»rIey.W 

M>rtaii.9S0. 
Lookwood.  1B8. 
Bennett  (BowBtt).»«. 
Wonoim,  Sn. 
Watkin,  Ml. 
Be(iidiiiaT«.9M. 


an  '(»•»»),  B 


Worm.  BBS. 

Newton  (&>nie.Fnitd*<Uhal, 


rowier  uiu  «■« 

Olwk  (Jfi««t 

7M. 

BbanpoU,  7ST. 
CochimeSW- , 


gS^tS;a»-r^«^).9«- 


§^KidHowd«ii,SM. 


Brovn.Ml' 

Fiiilie,SU. 

Varrinw.BSS. 

Fi>her,9as. 

PridB*ai,MT. 

Blockbuni,  aW- 

Hl»»jeli».  BW  ,    „., ... 

KOTtoii   (B««*  I™*  *•'«*«)■ 

Woodwird  rad'WoodwMd.lOlJ. 
Halden,l<HB. 

Bl..iofl  (Or«t«*»»r),  1MB. 
i:u.«>i*Rlwib.  1044. 


AObotb,  llWtf- 
Bilmon,  1113- 
[fewlon,ll|*. 
NBWton  (PWker),  IISS. 
DUon,  IIH 
PtahBr,  1180. 
Bobertsan,  IKS. 
WUson.  lie*. 
Watts,  iin- 
Calvert,  lUS. 
Bwnhawe.  1178. 

iSmiisii. 

Bawun,  usa. 
Glsnton.llBB. 
HaniBbotloiii.llM. 
Bridges  and  BiRWood.  UM. 
Hauworth.  laW. 

Feeding  fuel  to  boUer  furnacM. 
See  ol*o  Combustion  of  Fuel ; 
Fuel  for  heating  ateam  boilers 
other  than  otdinary  cosli 
also  Heating  steam  boilers : 

JohDBOQ  {Oorbm-Dnioiuam), 

~   '"-"7,1*. 


IS.'affi&. 
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Feeding  fuel.  Sua, — cont. 

Birkbeck(C%^),16S. 
PhiUips,  206. 
Jobson,  212. 

Sykes,  Sykes,  and  Crossley,  226. 
Leach,  233. 

Mennons  iPalazot),2^, 
Hesketh  and  Parsell.  263. 
Joyce,  390.        ,  ,        ^^ 
Sawyer  and  Padgham,  891. 
Prince  {Langm),  424. 
Shillito  and  Moor,  632. 
Hendry  and  Coutts,  680. 
Jean,  687. 

Ivory,  590. 

Martin,  613.  ^       ,    .,.  , 

Newton  {Borsig,  Freud6wthal» 
and  Daelen),  698. 

Palmer,  731. 

Messer,  732. 

Ck>sserat,741. 

Zeli,774. 

Clark  (2>«wkfry).  789. 

Brooman  {De  Beauregard),  804. 

Bx)ger,  813. 

Best  and  Holden,  826. 

Wilson,  843.         ,       ^^^ 

"Wilson  and  Howden,  856. 

Lamport,  889. 

Brooman  (Durand),  966. 

Brooman  {De  Beauregard),  908. 

Zbyszewski  iSzpis),  924. 

Juckes  and  Swinburne.  924. 

Bousfleld  (Sayes),  925. 

Westley  (Pinkus),  936. 

Green  and  Green,  945. 

]Fairlie  984. 

Clark  (Piret  and  Michel),  1080. 

Prince   {Biihrer  and  Mamel), 

1097. 
Salmon,  1113. 
Wilson,  1164. 
Watts,  1171. 

Humphrey,  1177.         ,„^ii„„^ 
Dickens,  Hey  wood,  and  Holland, 

1194. 
Uipley  and  Barker,  1204. 

Feeding  worked  steam  to  boil- 
ers: 

Nash,  39. 

Filtering  feed  water,  and  appa- 

i^tus  for : 

C\axk{8ibillot),4n7. 
Slack,  658. 
Allen,  662. 
Vignier,  909. 
Newton  (Eames),  913. 

Fire  bars  for  furnaces,  including 
hollow  and  moving  bars : 

Langen,  15. 
Belpaire,  31. 

8,  E. 


Fire  bars,  &c. — cont. 

Humphrys,  40. 

Blackwood,  1219  (Supplefnent) . 

Bobertson  andaRitcnie,  78. 

Apsey  and  Buckwell,  79.  •' 

Salmon,  84. 

Mennons  {Keifler),94, 

Martin  and  Purdie,  125.  .a 

Yates,  130.  * 

Pearce,  142. 

Bifkheck  {ChSry),ie». 

Wilson,  181. 

Farren,  194. 

Snencer  and  Taylor,  199. 

Cass,  202. 

Jobson,  212. 

Armstrong,  230. 

Louch.  235. 

Parker,  Wells,  and  Wells,  246. 

Johnson  {Baudet),  262. 

Hesketh  and  Parsell,  263. 

Brooman  {Friedmann  and  De 

Erlanger),  285. 
Brooman       {Friedmann     and 
jy  Erlanger),  313. 

Monckton,  318. 

Gilbee  {De  Vos  Verraert),  844. 

Parkinson,  Norman,  and  Oottam, 
879. 

Sawyer  and  Padgham,  391. 

Dunn,  402. 

Smith  and  Bayment,  411. 

Le  Conte,  417. 

Prince  {Langen),  424. 

Eastwood,  437. 

Smith,  462. 

Morley,  471. 

Murrell,  490. 

Bousfleld  {Dickerson),  504. 

Smith,  513. 

Colquhoun  and  Ferris,  514. 

Box.  649. 

Davison,  564. 

Jones,  574. 

Whitworth  and  Wrigl^y.  679. 

Jean,  587. 

Colquhoun  and  Ferns,  695. 

Box,  627. 

Dix.  650.  _ 

Martin  and  Wylan,  675. 
G\(ak{Miguet  and  BoisaiUer), 

726. 
Cosserat,  741. 
Zeh,774. 
Bobertson,  818. 
Cass,  840. 
Hulley,  846. 

Jacob  and  Pilzinger,  849. 
Newton   {Thayer  and  Pond), 

859. 
Buchanan,  890. 
Molden,  Newsome,  and  Akeroyd. 

895. 
Cohen  {Cohen),  896. 
Godfrey,  910. 
Schofield,  913. 
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Fire  bars,  &c. — eont, 

Juckes  and  Swinburne,  9fii. 
Lockwood,  988. 
Salisbnry.^r. 
•       White,  960. 
Tennant,  974. 

Newton   {Ikma  and  Anable), 
,^988. 

.Warringer,  989. 
TKolden,  1018. 
Gedge  (M(mdin%),l{X2S, 
Dow,  1083. 
Newton  {Fletcher  and  Hughes), 

1061. 
Wimpenny,  1077. 
Hampton,  1080. 
Eraser,  1092. 
Lees,  1095. 
Abbott.  1099. 
Dixon,  1154. 
B^rard.  1156. 
Robertson,  1162. 
Newton  {Bailey),  1176. 
Humphrey,  1177. 
Bamsbottom,  1196. 
Bipley  and  Barker,  1204. 

Fire-brick  lumps,  bars,  and  clay, 
employed  in  or  about  Aunaces 
and  flues : 

Sahnon,  92. 

Young,  188. 

Parren,  194. 

Spencer  and  Taylor,  199. 

Burch,  221. 

Leach,  233. 

Louch,  285. 

Bydill,  246. 

Bonudne,  819. 

Dix,  660. 

Bickett,  666. 

Martin,  980. 

Wilson,  988. 

Hauworth,  1206. 

Fire-en^nes  (steam).  See  also 
Steam  engines  combined  with 
machines : 

Shandand  Mason,  1227  {Supple' 

ment). 
Shand  and  Mason,  891. 
Boberts,  418. 
Menyweather,    Menyvoather, 

and  Field,  488. 
Lee  and  Winter  (Zamed),  540. 
Barron,  646.  ' 
Shand,  649. 

Blake  {JButton  a/ndBUik$),  788. 
Graveley,  766. 
Shaw,  796. 

Hoskold  and  Bradn,  992. 
Arthur  and  Davis,  1018< 
Aydon  and  Field,  lUS. 


Fixing  and  removing  boiler  anc 
condenser  tubes : 

Barr^,  19. 

Normandy^  66. 

Jack  and  Hollo,  136. 

Horn  {Allen),  217. 

Burch,  221. 

Harlow,  1231  {Supplemewl), 

Louch,  235. 

Bussell,  261. 

Barr6,263. 

Furlonge,  281. 

Henry  (Gifford),  282. 

Williamson,  285. 

Pendred,  292. 

Parker,  Wells,  and  Wells,  817. 

Hirst  and  Taylor,  386. 

Bedstone  {Bedstone),  3Q5, 

Weallens,  427. 

Johnson  {BSrendorf),  454 

Mace,  474. 

Bandolph  and  Elder,  616. 

Spencer,  652. 

Newton  {Booraem),  685. 

Newton  (Judson),  593. 

Newton  {Howell  and  BirdsaU), 
667. 

Bickett,  666. 
Bousfield  (Judson),  711. 
Newton  {Lighthall),  714. 
Lloyd    and    Lloyd      {Knicker- 
bocker), 758. 
Lloyd  and  Lloyd  {Blackwood), 

768. 
Hetherington,  861. 
Newton  {Judson),  881. 
Tweddell,  891. 
Newton  {Stimers),  911. 
Soutar  {McDotoell),  948. 
Howey,  954. 

Bonneville  (CTiaudoir),  1028. 
Bousfield  {Dudgeon),  1042. 
Howard  and  Bousfield,  1115, 
Dagli8h,1143. 

Flanging     boiler     and     other 

plates : 

Adamson  and  Leigh,  394. 
Wilkinson,  469. 
Taylor,  671. 

Flexible  steam-tubes  and  pipes : 

Pragst,  677. 

Beade  {Lansdell)^  1118. 

Floats : 

Fletcher,  98. 

Tassin,  481. 

Trustwell  and  Trustwell,  811. 

Flues  and  tubes  of  steam  boilers. 
See  also  Tubes  and  pipes  ^ 
and  Tubes,  &c. : 

HiU.17, 

^Tn;g>3Das»A^Vl  i^SupplemmU), 
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Flues  and  tubes,  &c. — cont, 

Hopkinson  and  Bidings,  4tf» 

Salmon,  92. 

Wardle,  111. 

Petrie,  119. 

Burch,  137. 

Soberts,  145. 

WUliams.  149. 

Davics  (MorUgomerff),  158. 

Hendry,  190. 

Spencer  and  Taylor,  199. 

Bigby  and  Lowe,  229. 

Harlow,  12S1  {Supplememi), 

Smyth,  233. 

Grimaldi,  287. 

Hughes,  249.  ^^^ 

Galloway,  GaUoway,  and  Wflion, 

252. 
Russell,  2ei. 
Anthony,  262. 
Stothert,  270. 
Holt.  276. 

Fanshawe  and  Jtntsuet,  S8I. 
Grimaldi,  306. 
Monckton,  818. 
Hirst  and  Taylor,  386. 
Macnab,  410. 
Williams,  418. 
Napier  and  Bankine,4tf. 
Yarley  and  Crowther,  407. 
HadfTeld,  487. 
Musgrave,  602. 
Smethurst,  1266  (Supplemeai). 

Smethurst.  60S.  ^ 

Bousfleld J2>ict«'«m),  SOi. 
Hill  and  Hill,  609. 

Barber,  518.  

Heather  and  Bedltem,  6Mu 
B,igby,  641.  .^,a^ 

Wumns  and  Winans,  1M7  (^vp- 

plemeni), 
Jewell,  609. 
Ivory,  690. 
Monckton,  606. 
Stewart,  617. 
HaU,634. 

Martin,  094u  ^  _^^ 

Baviet  (Holaffravh  790. 
(yocbrane,  761.         ,    ^ «.  ,  «._ 
Lloyd    and    Lk^d  <A«W5#r- 

bocker),  763.     ^  ^^    , ^ 

Lloyd  and  Ll<^  {StaOmood), 

763. 
Munro,  766. 

Beid  ( Clark)  .767.    .^  ^  _       , 
Newton  (Stimer9)f^SM^0llpP*^ 

ment). 
Ivory,  781. 

8tott,792.^  .  ^. ^ 

Newton  (Laverp  ami  mftiart)* 

808. 
Lewis,  825. 
Cass,  840. 
Alleyne.  845. 
Howard,  860. 
Humphrys,  864L 
MathewB  and  *" 


% 


Flues  and  tubes,  &c. 

Swarbrick,    Swarbrick,    9war- 
brick,  and  Swarbnek,  807. 

Bydm,872. 

Toung,  807. 

Brooman  {Duramd),  9(0. 

8icardo,964. 

Ghiaelin  {Clark),  964. 

Mathews,  Sonthwick, 
day,  907. 

Barclay,  996. 

Blackbom,  998. 

Bonneville  (Chaimdoiry,  1026. 

Gedge  (Mondini),  1028. 

8tods,l€M. 

Bousfield  {Dudgeomh  IML 

Pearce,  1066. 

Bavies  {SduMbef),  1007. 

Holt,  107S. 

Borrova  and  Bturowi^  UtK 

Field  and  WiM;,]lttl. 

Plant,  1122.  ^ 

Newton    {Fewh  amd  Bmu 
1160. 

Newton  (BaiUw),  1174. 

Clark  iCkeraUtri,  lUfL 

Thtimu^^  t  Tlumas  amd  Jtcawr 

Levia,12a». 

Fluid  meten.    See  aUo  Gauges 

and  meters: 

Gtrtknwfct.n4. 
Clniek,4lS. 
BamaUitV/a:    aM 

Clark  ijMt  Ktrartnaat, 
Clark  (  WoMkXrttm).  M4. 

Flying  Tirf^m»*j  steam  eofinf 
for  propelling: 

GSSffb  (Carmiem,,  im^MmytU' 

metUBh 
OtAtpt  (Carmimh  VmUfmn^ 

wumtBh 
BciyMUi^JSML 

Foot  ralre0,     »t^  «^j  VaJyea : 


Fating  wut  iuUj  i$Mm  tmkn. 
See  Air  tocftd  mU^,  Ht^ 

frumng  of  ateaov  ^a^ipmm  «a4 
steam  haocffMrs; 
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Framing  of  steam  engines,  &c. 

Johnson,  66. 
Huntz  and  King,  70. 
«•        Mennons  {Odche),  101. 
Hint.  115. 
Calvert,  118. 
^Henderson,  142. 
VBroBland,  147. 
Tlhellingworth    and    Thurlow, 

167. 
McNaught,  238. 
Ohellingworth    and    Thurlow, 

842. 
Woodward,     Woodward,     and 

Woodward,  207. 
Johnson,  340. 
Knowelden,  366. 
Death,  389. 

Butler,  1267  (SupplemetU). 
Maco,  474. 
Wymer,  475. 
,         Jaokton  and  Watkins,  490. 

Lee  and  Winter  (Larned),  540. 

Shand,  549. 

Paterson,  632. 

Fletcher,  655. 

Grosland,  754. 

Keene  {Bicharda)^  920. 

Clark,  1107. 

Appleby,  1107. 

Fowler  (QuadUng),  1110. 

Dudgeon,  1163. 

Doenng,  1179. 

Bamsbottom,  1196. 

Fuel  for  heating  steam  boilers 

otber  than  ordinary  coal : 

Bobertson  and  Ritchie,  102. 

Wehnert  (!ZVocAo»),109. 

Jackson,  156. 

Titz-Haurice,  168. 

Jacob     {Preisenhammer    and 

Weniger),  193. 
Wilson,  1228  (Supplement). 
Adams,  244. 

Wilson,  1241  {Supplement). 
Blackmore  and  Lamb,  386. 
Biddle,  400. 

Macintosh,  1259  {Supplement). 
Linton  {8h(Mo)»  448. 
Moule,  451. 
Hinde,  458. 

Tolhausen  CBm^^),  460. 
Bakewell  {Schmidt),  468. 
Macintosh,  479. 
Morel,  653. 
Martin,  579. 
Cutler,  601. 

Adams,  1272  {Supplement), 
Clayton,  670. 
lieslie,  675. 
Prince  {Linton),  680. 
Becks,  ^&. 
Boulton,  695. 
Bichardson,  698. 


V 


Fuel  for  heating  steam  boilers, 
&c. — cont. 

Boulton,  709. 
Shaw  (Dewies),  710. 
Fowler  ana  Webb,  713. 
Stevens  (Stevens),  726. 
Wheatley,  796. 

Brooman  (De  Beauregard),  SM. 
Kirby,  816. 

Jacob  and  Pilzinger,  849. 
Sim,  850. 

BarffandSim,903. 
•  I^tle,918. 
Zbyszewski  (Szpis),  924. 
Bousfield  (Hayes),  926. 
Sherwood,  926. 
Westley  (Pinkus),  936. 
Salisbury,  957. 
Wise,  Field,  and  Aydon,  962. 
Warringer,  989. 
Clark,  1008. 
Kidd,  1027. 
Parker,  1029. 
Bichardson,  1044. 
Davies  (Haskins),  1068. 
Lees,  1095. 
Leigh,  1095. 
Price    (Buhrer    and   Hamel), 

1097. 
Stevens  (Stevens),  1097. 
Bousfield  (Hhberg),  1180. 
Lyttle,  1185. 

•  ^ 

Furnace  doors : 

Yarrow  and  Neilson,  27. 

Sawyer  and  Padgham,  391. 

Cochrane,  751. 

Lake,  889. 

Caddick,  1286  (Supplement). 

Bridges  and  Bigwood,  1199. 

Furnace  fires.       See  Stirring, 
clearing,  regulating,  &c. 

Furnaces  and  fire-boxes : 

Johnson        (Corbin  -  Desbois- 

sihres),  1. 
Gdssell  Stossger),^ 
Belpaire,  31. 
Sawyer,  43. 

Sykes,  Sykes,  and  Cros8ley,49. 
Parkes,  183. 
Allan,  224. 
Bydill,  246. 
Brooman  (Friedmann  and  De 

Erlanger),  285. 
McConnell,  337. 
c         Mennons    (Be  JSrlanger  and 

Friedmann),  397. 
Moule,  461. 
Wilkinson,  469 
Smith,  613. 
Ellis,  637. 
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Furnaces  and  fire-boxes — cont, 

MiUar.  810. 

Hills,  837. 

Wilsou,  843. 

Brooman  {Meunier),  854. 

Wilson  and  Howden,  866. 

Wilson,  917. 

Juckes  and  Swinburne,  924. 

White,  966. 

Falrlie,  984. 

Pearce,  1066. 

Fowler  (Qiuzdling),  1110. 

Clark  (Chevalier),  1191. 

Hauworth,  1206. 

Furnaces  for  heating  steam 
boilers  and  otherwise  em- 
ployed : 


Cowan,  1244  (Supplement). 

Blackmore  and  Lamb,  886. 

Joyce,  390. 

Bliss  ( WUkinson),  401. 

Clayton,  1262  (SujpplemerU), 

Bessemer,  1263  (Supi^iemerU). 

Kirkham,  673. 

Duckett,  1274  (Supplement). 

Clayton,  670. 

Clayton,  789. 

Scott  and  Tudor.  1279  (Supple- 

ment). 
Hawksley,  Wild,  and  Astbury, 

1116. 
Caddick,  1286  (Supplement)* 

Furnaces  of  steam  boilers  and 
generators.  See  also  Smoke- 
consuming  boiler  furnaces; 

.  also  Furnaces  and  fire-boxes : 

Langen,  15. 
Redfern,  34. 
Sawyer,  43. 

Blackwood,  1219  (Supplement), 
Clark,  53. 
Robertson,  63. 
Apsey  and  Buck  well,  79. 
Miller,  80. 
Biomaine,  82. 
Salmon,  92. 

Mennons  (Keifler),  94. 
Wehnert  ( Trochon),  109. 
Martin  and  Purdie,  126. 
Burch,  137. 
Hydes,  146. 
Bagshaw,  149. 
Jf^pkson,  166.* 

Gfuloway  and  Galloway,  166. 
Davies  (Montgomery),  16S. 
Birkbeck  (Chifry),  168. 
Fitz-Maurice,  168. 
Wilson,  181. 
Stratford,  201. 
Phillips,  206. 
Burch,  221. 
.   Shepard,  228. 


Furnaces,  &c. — cont, 

Armstrong,  230. 

Parker,  Wells,  and  Wells,  246. 

Kinsey,  263. 

Johnson  (Baudet),  262.  ,  if 

Fenton,  265. 

Green  and  Green,  280. 

Wilson,  1241  (Supplement). 

Brooman  (Frieamann  ami  De 

Erlanger),  285.  # 

Tonks  and  Brookes,  295. 
Brooman  (Be  Beauregard)  ^  308. 
Grimaldi,  306. 
Newton  (Rafael),  812. 
Parker,  Wells,  and  Wells,  317. 
Williamson.  828. 
Gallafent,  829. 

Gilbee  (De  Vos  Verraert),  344. 
Willia-mson,  347. 
Bonneterre,  Erhart,  and  Monti, 

353. 
Joyce,  890. 
Mennons    (De  Erlanger  and 

Friedmann),  897. 
Biddle,  400. 
Dunn,  402. 
Le  Conte,  417. 
Prince  ( Latu/en),  4SA. 
Napier  and  Uankine,  446. 
Auld  and  Auld,  447. 
Linton  (/SfAaw),  448. 
Tolhausen  (Biddle),  460. 
Bakewell  (Schmidt),  408. 
Williamson,  488. 
Murrell,490. 

Smethnrst,  1266  (SupplemefU), 
Bousfleld  (Dickerson),  504. 
Lockwood,  512. 
Smith,  518. 

Colquhouu  and  Ferris,  514. 
P6tel,  638. 
Roberts,  648. 
Box,  649. 
Davison,  664. 
Jones,  674. 

Whitworth  and  Wrigley,  579. 
Robinson,  583. 
Wilson,  586. 
Brooman  (Mei/n),  691. 
Colquhoun  and  Ferris,  S05. 
Martin,  618. 
Box,  627. 
Nicholls,  640. 
Wright  and  Wright,  648. 
Pearson,  667. 
Rowing,  671. 
Martin  and  Wylam,  076. 
Leslie,  676. 
Prince  (Linton),  680. 
c         Martin,  694. 

Richardson.  698. 

Newton  (Boreig,  Freudenthdl, 

and  Daelen).  698. 
Shaw  (Dewiea),  710. 
Marshall,  717. 
Palmer,  781. 
J  Munro,  706. . 
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Fumaces,  &c. — coni. 

Zeh,  774. 
iTory,  781. 
Cochrane,  808. 

Hewes,  830. 
Lake,  830. 
Cms.  840. 

.  Jaeob  and  PiMnger,  840. 
£im,850. 

Wilson  and  Howden,  866. 
Newton   {Utagar  and  Pond), 

859. 
Swarbrick,    Swarbriek,    8war- 

brick,  and  Swarbrick,  807. 
Bydill.  872. 
Beardmore,  877. 
Brooman     (Sauret    and    De 

Fleury),  882. 
Lainport,  889. 
Bncnanan,  890. 
Molden,  Xewsomfl,  and  Akeroyd, 

806. 
Cohen  {Cohen),  89ft. 
Brooman  (Duramd),WL 
Godfrey,  910. 
Elliott,  914. 

Zbyazewski  (8zpiB),9i/L 
Juckee  and  Swinbnrne,  924. 
Sherwood.  926. 
Lockwood,  088. 
Green  and  Green,  946. 
Balisbnry,  967. 
Sicardo,  964. 
Beardmore,  964. 
White,  966. 
Matthews,     Soutfawiok.    and 

Fereday,  967. 
Bennett,  977. 
Wilson,  980. 
Enni8,982. 
Newton    (Doom,    Bamt,    and 

AnaMe),  98S. 
Wheeler,  983. 
WarrinKer.  980. 
Fiaher,098w 
Hiscocks,  998. 
Wilson,  1001. 
Adamaon,  1006. 

Woodward  and  Woodward,  1017. 
Gedge  (Mondini),  1088. 
Dow,  1033. 
Bichardson,  1044. 
Coduane^ias^iSuppiemeni), 
Thomson,  1064^ 
Wfanpenny,  1077. 
Hoik  1078. 
I^le,1083. 
Iieea,lj006. 
Price  (Buhrer  amd  Mamel), 

1007. 
Miiion,1116. 
Lishman,  1114. 
BamkMkj,  WM,  and  Astbniy, 

1116L 
111x011,1154 
Btmd,UjS6. 
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Furnaces,  &c. — eont, 

Fisher,  1160. 

Wilson,  1164. 

Newton    {Fejfh   amd   Bmtfjf), 

1166. 
Watta,1171. 
Calvert.  1176. 
Ijyttle,  1186. 
Glenton,  1189. 
Clark  ( Chevalier),  UtL 
Dickins.   Heywood,  and  Hol- 

huid,1194. 
Bamsbottom,  1196. 
Bridges  and  Bicwood,  1199. 
Bipl^  and  Barker,  1204. 

Fusible  plugs  and  valves.  See 
dUo  Explosion  of  steam 
boilers;  also  Safety  Appaia- 
tus. 

Harr^,  62. 

Daries  and  Allen,  119. 

Pearoe,142. 

Watremez  and  Kloth,  365l 

Smith,  513. 

Bailey  and  Bafl^,  566. 

Husband  and  Quidc,  790. 

Hocking,  879. 

Gas  engines.  See  Air  gas  and 
vapour  engines. 

Gas  exhausters: 

HagRett,712L 

Lai^w  and  BobertMD.  780. 

GaSy  employed  for  heating 
steam  boilers*  &c.  See  eito 
Heating  steam  boilos. 

Wehnert  (2VodkMi).10SL 

Jackson,  156. 

ntzmanrio^  168. 

Jacob     {PreUenhammer    tmd  « 

Weniger),VSIi, 
Bfaik8,«ZL 
Martin,  579. 
Becks,  68S. 

Brooman  {DeBeamregard),  80i 
Kiri7,81A. 
HOIS,  837. 
Sherwood,  926. 
Chu-k,1008. 
Tongue  (Patan),  1616L 
Bavies  (HaiMns),l<fm, 
Stevens  {Steoens),  1007. 

Gras  retorts  and  modes  of 
making  for  heating  pur- 
poses: 

Wdinert  (2Vodbo»),  lOOi 
Jacob     (Prriwenhammer    and 
We)iilM|er\,15IS. 


imtM  ti¥  MMwr)'  HAVf¥M. 
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GeneratinfC  steam— eunf. 


Newton  (Boi(ford),loa 
Sidd.  IMT. 
Parker,  inw.    ,„    ^ 
Mnschaiiip  and  Cncd,  li 

Amos  and  Anderson,  10 
Bewton,  106S.  „  , 
Cfwhmi".  12M  (Ssppto 


Generators  and  generating 
gaseouB  and  elastic  vapours 
to  obtain  power : 

Broomau  Urefttto'il),  300. 

ATM>a,4M. 

dark  (iHerJoncnoB),S»- 

jjoulton.  $48. 

Db  8t  Ci?rin,  877. 

Governing  marine  stawn  en- 
gines. See  also  Governors. 


■lonnwm  i.£«Hw*r/,!w. 

Warwick.  188.     ,     „ 

NBwWiilPiwisrt.lSa. 

Ne«U)nf£«),£SE. 

Hill,  401. 

StObbe,  *».         ,      , 

Eunkel  (BshroHt).  S17. 

Bunkel.  748. 
DeHn.TeO. 

Aliel '( TranduaU) ,  lUO. 

GoveminK  steam  engines.    See 
also  Goremore. 

Leatbani,S>. 

Qillu.SS. 

Barker,  132. 
Gillie^  140. 


Governing    steam     eaginea  — 

Haworth,  17*. 
Kirby,  K4. 

KinseT.SAS. 

lAoe,£66. 

Standfield.  SSS. 

8U»w,  SU. 

Bilver,  303. 

Parkinson  and  Manland.  SH. 

Heriton,  404. 

Kde  and  Hfde,  IDS. 
.per.4eS. 
Benndorr,  483. 
Sngdale.  4BS. 
B^ete,  HI. 
Vood.  Vhltdiead.  and  Tettmr. 

BS3. 
Sidurdi  (Mattri,  611. 
ftfocik«  lavftt).  flSB. 
K  evton  Q^<i«I»rnu) ,  tSL 


CiKbsU.7«4>. 
Can,  840. 

Nenton  {Lamb  and  Xan^flMI, 

Abel  (Trattchant),  lOlB. 


Belleville,  1183. 


Anden 


I>iwhng,08. 
JaboBon  (Duvoir).  S3. 

Hamilbni.  lOS. 
'Warwick,  188. 
Hawortb,  174. 
Miller,  18E. 
Newton  (Portw),  188. 

Duftdsle,  MS. 

Newto^  (£m),  288. 
Silver,  311. 


BenndDrT.  483. 
StQbbe.*«.     ^^^  , 
Swinbnnie  and  Btanley, 
Bunkel  IBArau),  317. 
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Governors  for  steam  engines- 
con^. 

Shand,  549. 

Brakell,  Hoehl,  and  Gilnther 
(Westfield),  889. 

Schiele,  699. 

Newton  ( WacTiemie),  661. 

Jones,  662. 

Bauer,  708. 

Henry  {Foucault),12&. 

Runkel,  748. 

Weems  and  Weems,  763. 

Henry  (FoucauU),  806. 

Byrne,  807. 

Nalder  and  Belcher,  811. 

Smith  and  Jackson,  873. 

Wyllie  and  Gray,  888. 

Siemens,  886. 

Newton  {Lamb  and  Man^ld), 
904. 

Newton  {Pickering),  961. 

Bischoff,  1036. 

Pope,  1077. 

Haseltine  {Skive),  1078. 

Heniy  {Fo%u:auU),  1109.  . 

Knight,  1191. 

Smith  and  Jnckson,  1212. 

Bousfield  {Babcock  and  Wil- 
cox), 1214. 

Gravitating  engines  or  power 

wheels  : 

Bonneville  {Ohilain  and  Pon- 

celet),  660. 
Clark  {Qerin),  856. 
Huck  and  Windhausen,  1061. 
Blatch,  1098. 
Clark  (G'^rt^),  1201. 

Hammers  (power) : 

Joy,  1246  {Supplement), 

Hammers  (steam).  See  Steam 
hammers. 

Heat,  modes  of  generating : 

Morris,  Weare,  and  Monckton, 

1256  {Supplement). 
Thurgar  and  Ward,  790. 
Boulton,  1044. 

Heating  apparatus.  <See  also 
Heatmg  air  for  boiler  fur- 
naces ;  Heating  air  for  power; 
Heating  cylinders  and.  parts 
of  engines;  Heating  feed 
water;  Heating  by  steam; 
Heating  steam  boilers  and 
generators,  &c. ;  and  Heating 
water  and  other  liquids. 

Young,  188. 
Hull6y,846. 


Heating  air  for  boiler  furnaces. 

8ee  also  Feeding  air  to  boiler 

furnaces. 

GOssell  {Stdesger)t  4. 

Salmon,  84. 

Shaw,  1284  {Supplement), 

Hesketh  and  Parsell,  263. 

Allan.  892. 

Rowing,  687. 

Newton  {Fletcher),  976. 

Hiscocks,  998, 

Botterill,1069. 

Price   {Biihrer    and    Hamel), 

1097. 
Dixon,  1164. 
Lyttle,  1186. 

Heating  air  for  power.  5ee  also 

Mr,  gas,  and  vapour  engines  : 

Senior,  78.    . 

Louch,  235. 

Mennons  {Belou),  326. 

Nelson,  429. 

Young  and  Kirk,  661. 

Messer,  732. 

Knab,  759. 

HiUs,  837, 

Tongue  {Patan),  1016. 

Newton  {Atwater),  1041. 

Heating  cylinders  and  parts  of 

engines.     See    also    Steam 

jackets : 

MorrisoiL  30. 

Newton  {Waterman), 44. 

Macnab,61. 

Mennons  (Odche),  101. 

Newton  {Boot),  287. 

Park,  368. 

Hirst  and  Taylor,  386. 

Beslay,  460. 

Newton  ( Waterman),  684. 

Parker,  695. 

Muschamp  and  Card,  1043. 

Heating  feed  water : 

Taylor,  20. 

Yarrow  and  Neilson,  27. 

Morrison,  30. 

Bateson,  33. 

Sykes,  Sykes  and  Crossley,  49. 

Clark,  63. 

Butlin,  61. 

Wright  {Oray),  68. 

PuUan,  Cresswell  and  Langstaff, 

69. 
Apsey  and  Buckwell,  79. 
Salmon,  84. 
a?aylor,  90. 
Broadhurst,  93. 
Mennons  {Keiffler),  94. 
Jack,  96. 
Bwn.dBKm,VMu 
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Hesting  feed  water— con^. 

Grimaldi,  106. 

Newall.  112. 

Travis,  116. 

Williamson  and  PerkinB,  126. 

Rousseau,  183. 

Jack  and  Bollo,  186. 

G«dge     {Deleourt,    BotUicauU 

and  MawpaU).  188. 
Mabon  and  GraoJton,  14L 
Hocking,  169. 
Prince  (de  BayeU),  160. 
Spencer,  171. 
"Wilson,  172. 
Mulholland,  175. 
Weallens,  188. 
Whittam,  189. 
Spencer  and  Taylor,  199. 
Stratford,  201. 
Cass,  202.  . 
Miller,  216. 
Leeming,  232. 
Wilson,  239. 
Spencer,  240. 
O^Hanlan,  261. 
Golbum,  266. 
Elson,  257. 
Golbum,  269. 
Stothert,  270. 
Newton  ( Stevens) » 270. 
Wild  and  Hodson,  276. 
Be  Clercq  and  Ghazelles,  288. 
Brooman  {De  Beauregard),  803. 
Olark,  816. 

Oowan,  1244  (Supplement), 
Jobling,  320. 

Piddington  (Winter), ^^ 
Johnson  and MorriBjS61. 
Allibon  and  Snell,  887. 
Shand  and  Mason,  S^l. 
Brown,  402. 
Macnab,  410. 
Smith  and  Bisyment,  411, 
Bridre,  412. 
Arb6s,  444. 
Smith,  462. 
Ohamberlain,  466. 
Bothwell  andBothwell,  501. 
Goucher,  616. 
Jeffreys,  621. 
Bousneld  (Stevens),  529. 
Bioberts,  643. 
BoXf  549. 
Payison,  664. 
Jewell,  669. 
Pragst,  677. 
WfJls,  678. 
Bowing,  696. 
Johnson  (Bristol),  620. 
Martin,  642. 
Beattie,  667. 

Newton  (Lathrop),  668. 
Bowing,  687. 
Newton  ( Wiart),  708. 
Tjftflw  711. 

Fowler  and  Webb,  718. 
Bonneville  {DepTS9)t*t4A, 


Heating  feed  water — cont» 

Blacke,  864. 

Green  and  Green,  946. 

Whitehead,  973. 

Allen,  1009. 

Gedge  (Ih{four),  1010. 

Prideaux,  1011. 

Whitehead,  1026. 

PoUit  and  WigzeU,  1084. 

Bischoff,  1035. 

Bavies  (Nillus),  1088. 

Mnschamp  and  Chard,  1043. 

Shanks,  1047. 

Marshall,  1060. 

Green,  1073. 

Wimpenny,  1077. 

Crichton,  1086. 

Green,  1087. 

Thornton,  1093. 

lyttle,  1185. 

Bobinson,  1192. 

Bobinson,1198. 

Storey,  1211. 

Heating  by  steam : 

Bateson,33. 
Smethurst,  503. 
Calvert,  542. 
Blacke,  864. 

Heating  steam  boilers  and  ve- 
nerators, otherwise  ti^an  by 
the  ordinary  means  with  ooal : 

Walls,  8. 

llobertson  and  Bitchie,  102. 

Wehnert  (Trochon),  109. 

Westhead,  180. 

Jackson,  166. 

Pitz-Maurice,  168. 

Jacob     (Preisenhammer    OHd 

Weniger),  193. 
Wilson,  1228  (Supplement), 
Adams,  244. 

Shaw,  1234  (Supplemene), 
Wilson,  1241  (Supplement), 
Cowan,  1244  (Supplement). 
Brooman  (De  Beauregara)$  SOi 
Binks,  321. 
Howie,  381. 

Joseph,  1246  (Supplement}, 
Joseph,  1247  (Supplement), 
Morris,  Weare  and  Monoktoo, 

UM  (Supplement), 
Blackmore  and  Lamb,  386. 
Biddle,400. 
Bliss,  401. 

Maofaitosh,  1269  (Supplemewt), 
Linton  (Sfuiw),  448. 
Moule,  461. 

Clayton,  1262  (Supplement^, 
Hinde,  468. 
Tolhaosen  (Biddle).  460. 
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[eating  steam  boilers^  9co. — 

cont» 

Bessemer,  1263  iSitpplement), 
llfaointosh,  479. 
Huddart,  485. 
Hoyos,  498. 
Musgrave,  502. 
Kirknam,  573. 
Martin,  579. 
Ivory, 590. 
Cutler,  601. 

Adams,  1272  (Supplement), 
Duckett,  1274  (Sn^plement), 
Clayton,  670. 
Leslie,  675. 
Morel,  677. 
Prince  {lAnton),e80. 
Becks,  683. 
Boulton,  696. 
Bichardson,  698. 
Boiilton,  709. 
.   Shaw  (Deuries),  710. 
Stevens  {Stevena)^  726. 
Bogers,  736. 
Clayton,  739. 
Scott  and  Tudor,  1279  (Supple^ 

ment). 
Munro,  766. 
Wheatley,  796. 

Brooman  (De  Beauregard) ,  804. 
Alleyne,  846. 

Jacob  and  Pilzinger,  849. 
Sim,  850. 

Johnson  {Broum),  853. 
Wilson  and  Howden,  856. 
Beardmore,  877. 
BarffandSim.903. 
Clark  {Fouche  and  Moret)^  911. 
Lyttle.  918. 

ZkQrszewski  {Szpis),  924. 
Bousfield  {Hayes),  926. 
Sherwood,  926. 
Westley  {Pinkue),  936. 
Salisbury,  957* 
Wise,  Field  and  Aydon,  962. 
White,  966. 
Lyttle,  976. 
Bennett,  977. 
Gedge  {BarUer'Ferrotcn), 

978. 
Warringer,  989. 
Clark,  1008. 

Woodward  and  Woodward,  1017. 
Kidd.  1027. 
Parker,  1029. 
Bichariison,  1044. 
Bavies  and  Haakins,  1068. 
Bernard,  1083. 
Lees,  1095. 
Leigh,  1095. 

Stevens  (Stevens),  1097. 
Caddick,  1285  {St^lemewe), 
Turner,  1156. 
Watts,  1171. 
Calvert,  1176. 
Lyttle,  U86. 


Heating  water  and  other  fluids : 

Sykes,  Sykes  and  Clros8l0y,  49. 

Newall,  112. 

Tizard,376. 

Jeffreys,  434. 

Murrell,490. 

Enowles  and  Jackson,  619. 

Jefl^ys.  521. 

Pragst,  577. 

Brodie,  669. 

Brodie,  757. 

Thurgar  and  Ward,  790. 

Johnson   {Harrison  and   Lu- 

ders),  960. 
Twiblll,  1150. 

High  pressure  auxiliary  cylin- 
ders, attached  as  auxiHars  to 
condensing  and  other  steam 
engines.  See  Auxiliary  cylin- 
ders, &c.  See  also  Compound 
high  and  low  pressure  steam 
engines. 

Hoists.    See  Cranes,  &c. 

Horizontal  engine  cylinders ; 
the  tmequal  wearing  of  pre- 
vented : 

Brickhill,  333. 

Hydraulic  engines  and  ma- 
chines : 

Humphiys,  219. 
Pieper,  458. 
WiSon,  705. 

Inclines,  ways  and  means  for 

ascending  and  descending : 

Tiurlor,  20. 

Almn,  224. 

Jobin,  801. 

Mennons  {VeUm),  383. 

Manzini,  407. 

Pell,  478. 

Pea  628. 

Lee,  715. 

Crockford,  801. 

Qalloway,  819. 

Powler  {Qmdlmg),  UIO. 

Pell.  1188. 

Page^ll84. 

Increasing  heating  and  cooling 

surfaces : 

Snell  {Yapp),  699. 
Stewart,  617. 

Incrustation  in  steam  boilers, 
prevention  of.  See  also  Clean- 
ing out  steam  boilers : 

Barr6,19. 
Weems,  63. 
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ilndnutation,  &c. — eont. 

Boiilard«09. 

Wright  {Gray),  63. 
;   Piilliu],Cre8SweIl,andLoDg8t«ff, 
09. 

Allen  and  Allen,  97. 

Grimaldi,  loe. 

PaiTen,194. 

Sykes  and  Sykes,  202. 

Armstrong,  230. 

Attwood.  268. 

Tiqrlor,  2S9. 

Hughes  iPichio),  272. 

Johnson  (Harrison),  279. 

Newton  {Baird),  298. 

Johnson       iLeaxc?ieux       a/ltd 
Sartre), Z2A, 

Hankins,S26. 

Davison,  886. 

Piddington  {Winter), 842. 

Topham.  858. 

Townsend,  Young,  and  Han- 
kins,  860. 

Webster,  396. 

Leetch  and  Mathew,  406. 

Delrue,  411. 

Webster,  419. 

Wilson,  424. 

Johnson    {Leccu^ieux,    Sartre, 
and  Bernard),  481. 

Townsend  and  Young,  468. 

Spencer,  609.       ; 

Terrett,  614. 

Blanc,  616. 

Travis,  640.  •   ' 

Piwe,  665. 

Galloway  and  Grallowasr»  676. 

Hargreaves,  681. 

Seward  and  Smith,  619.    ..      , 

Pagje,  622.: 

Knowles,  634. 

Travis,  661. 

Newton  {Wiart),  703. 

liOes  711 

Beattie  {Marks),  722. 

Sims  and  Pendley,  725. 

Irwin,  748. 

Newton  {Parry),  761. 

Paviola,  777. 

Galloway,  787. 

Bavies  {Porter),  826. 

Abel  {Boubert),  832. 

Hewitt,  893. 

Newton  {Mitchell),  900. 

Boutledge  and  Richardson,  006. 

Boulton,  909. 

Newton  {Eames),  913. 

Boulton,  934. 

Newton  {Sargea^nt),  989. 

Howard,  Stafford,  and  McCal- 
lum,  943. 

Tyne,  Tyne,  and  Clayton,  946. 

"TAivitt,  946. 

^man  {Danjou),  962. 
"ter,  1012, 
1024. 
968. 


f 


Incrustation,  &c. — cont, 

Winans  and  Winans,  IQtjSL 

Harris,  1058. 

Veas^.  1069. 

Haseltiue  {Lavoand  Chouteav), 

1089. 
Field  and  Wise,  1103. 
Jordan,  1105. 

Weather  don  (7o^),1106. 
Yaughan    {Baker    and   JHdc), 

1127. 

Indicating  gauges  and  indica- 

tofs : 

Grew,  8. 

Lambert  and  Wakefield,  36. 

Miller  and  Kemp,  46. 

Walker,  86. 

Albreoht,  173. 

Bidge,  209. 

Newton  {Bains),  214. 

Hannan  and  Hamilton,  236. 

Staadfield.  293. 

Brooman  {De  Beauregard),  803. 

Watremez  and  Kloth,  866. 

Shaw  {Shaw),  376. 

Porter  {Bichards),  881. 

Barclay,421. 

Bailey,  Blake  and  Bailey,  688. 

Gisborne,  898. 

White  (Jfon^),  1058. 

Haseltine  {Wiard),  1168. 

Bracewell,  Pickiq),  and  Lund, 

1177. 
Gray,  1206. 
Walker  and  Walker,  1209. 

Induction  valves.    See  Valves. 

Injectors.  See  Feed  water  sup- 
plying, &c. ;  also  Feed  water 
apparatus;  Steam  jets, &c.; 
and  Working  injectors. 

Joints  and  joining  pipes,  tubes, 
plates,  &c. : 

Scott,  214. 

Allan,  224. 

Lee  and  Taplin,  227. 

Chellingworth    and    Thurlow, 

242. 
Brooman  {Friedmanu  and  Be 

Erlanger),  818. 
Anderson,  3i^. 
Wilson,  448. 
Ellis.  637. 
Spencer,  662. 
Monckton,  598. 
Fairlie,  707. 
Stott,  792. 
Paton,  832. 
Hetherington,  851. 
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Joints  and  Joining  pipes,  &c, 
— cont* 

Johnson   (Harrison  and   Lu- 

ders),  960. 
Jordan,  969. 
Cherry,  Crossley,   and   Bower, 

1005. 
Howard  and  Bousfield,  1011. 
Kittoe,  1096. 
Eeade  (Lansdell),  1118. 

Joints,  moveable  or  expansible 
for  steam,  water,  and  fluids  : 

Chillingworth     and    Thurlow, 

242. 
Wilson,  413. 
Spencer,  662. 
Johnson  (Voss),  620. 
Fairlie.  707. 
Keene  (Richards) » 920. 
Shaw,  1016. 
Fowler  (Quadling),  1110. 

Lazy-tonf(s  employed  to  trans- 
mit power  and  accelerate 
motion  : 

Mennons  (Bonnier),  290. 

Leakage  of  boiler  tubes  (stop- 
ping) : 

Beid  (Clark),  767. 

Newton  (Lavery  and  Stuart), 

809. 

Lining        engine       cylinders, 

and  steam  boilers : 

Newton  (Waterman),  584 
Johnson  (Drivet),  987. 

Link  motions  : 

Crosland,  147. 
Allen,  372. 
Beams,  663. 
Gibson,  768. 
Millar,  810. 
Wyllie  and  Gray,  883. 
MUner,  1073. 

Limestone,  burnt  in  steam 
boiler  furnaces : 

Blackmore  and  Lamb,  886. 

Locomotion  by  steam : 
Stevens  (Stevens),  225. 
Marshall,  279. 
Mennons  ( VeHni) ,  383. 
Clark  (Meyer  and  Meyer),  461. 
Stewart  and  Kershaw,  S^. 
Symes,  1276  (SwpfplemevU), 
Fairlie,  707. 
Fowler  and  Webb,  713, 
Blanchet,  809. 


Locomotion  by  steam — conf . 

Henry,  (Bemier  and  Desma" 

re8t),9Mt. 
Gedge  (TaiOendeau),  873. 
Penrice,  1001. 
Shaw,  1016. 
Crispin,  1071. 
Appleby,  1107. 

Locomotive  sawing  engine.  See 
also  Sawing  engines  and  ma- 
chines. 

Vangeneberg,  81. 

Locomotive  and  similar  steam 
boilers : 

Carter,  14. 

PuUan,  Cresswell,   and  Long' 
staff,  69. 

Clayton  and  Shuttleworth,  73. 

Austin,  77. 

Bomaine,  82. 

Darley,  154. 

Chellingworth   and    Thnrlow, 
167. 

Johnson,  1229  (Supplement). 

Lee  and  Taplin,  227. 

Bomaine,  319. 

Lee,  361. 

Knowelden,  366. 

Lee  and  Lee,  426. 

Olark  (Meyer  and  Meyer),  461. 

Smethurst,  603. 

Morel,  563. 

Jean,  687. 

Wright  and  Wright,  648. 

Fairlie,  707. 

Turner  and  Turner,  1278  (Sup- 
plement), 

Adams,  785. 

Wilson,  843.  , 

Howard,  860. 

Lake,  942. 

Loubat,  974. 

Lyttle,  976. 

Fairlie,  984. 

Brooman  (BeUeviUe),  989. 

Bischoff,  1035. 

Fowler  (QuadUng),  1110. 

Locomotive  steam  carriages  for 
common  roads  and  ways. 
See  also  Traction  engines : 
Agricultural  engines;  Port- 
able engines. 

Aickett,  130. 

Train  (Grice  and  Long),  152. 
Arrowsmith,  195. 
Gdssell   (Erhardt),  1234  (Sup- 
plement), 
Yarrow  and  Hilditch,  2a&. 
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Locomotiye    steam     carriages^ 
&c. — cont. 

Fowler  and  Webb,  718. 

Henry  {OeUerat  and  Co,),  771. 

Galloway.  819. 

Mackenzie,  861. 

Gedge  (TaiU&iuleau),  873. 

Brooman  iLoubat)^  919. 

Woodbury,  948. 

Iioabat,974. 

BurrrowB  and  Burrows,  1000. 

Locomotive  steam  engines : 

Shearman,  4f7. 

Stevens  (Durand),  1220  {Sup- 
plement). 

Barling,  187. 

Johnson,  1229  {Supplement). 

Allan,  224. 

Faulding.  2S6. 

Adams,  244. 

Brooman  {ffalphen),  1286  (Sup- 
plement). 

Jobin,  301. 

Makinson  and  Batho.  846. 

Hakinson,  898. 

Manzini,  407. 

Faulding,  441. 

Aitken,  456. 

Newton  {Dickson  and  Jones), 
468 

FeU.  478. 

Makinson,  492. 

Stewart  and  Kershaw,  623. 

Sturrock,  526. 

Dunn,  557. 

Harrison,  614. 

Macklin,  624. 

Fell,  628. 

Adams,  1272  {SnpplemmU), 

Marsden  and  StuBbs,  1274  {Sup- 
plement). 

Fletcher,  656. 

Allen,  662. 

Seattle,  667. 

Symes,  1276  {Supplement), 

Fairlie,707. 

Turner  and  Turner,  1278  {Sup- 
plement). 

Wilson,  734. 

Adams,  785. 

Crockford,  801. 

Millar,  810. 

Wilstm,  817. 

De  Bergue  (Be  Bergue),  818. 

Galloway,  819. 

Durham,  829. 

Henry   {Bemier  and  JDeemor 
rest),  834. 

Montgomerle,    1281     {Supple- 
mewt). 

Tolhausen  {ButMeC),  902. 

De  Bergue  {De  Bergue),  916. 

Wilson,  917, 
Huhne,0&0. 
FairUe,  984. 


Locomotive    steam    engines- 
con^. 

Appleby,  1107. 
Fowler  {Qaadling),  1110. 
FeU,  1138. 
Page,  1184. 

Lubricants     and     lubricating 
compoimds : 

Ward,  697. 
Keirby,  815. 
West,  866. 
Ward,  1024. 
Blackburn,  1084. 

Lubricating  parts  of  engines : 

McNaught,  23. 

Ellis,  Winterbottom,  and  Bn- 

dock,  48. 
Spencer  {Marks),  99. 
Ling>  148. 
Larue,  181. 
Ellis,  Stringer,  and  Bradock, 

190. 
Grundy  and  Andrew,  194. 
Spencer  and  Taylor,  199. 
Cass,  202. 
Scott,  214. 
Farron,  244. 

Beamish  and  Beamish,  246. 
Shaw,  1234  {Supplement), 
Brooman  (Duhalle),  266. 
Taylor  and  Hepwcnrth,  286. 
Needham,  811. 
Pendlebmy,  829. 
Fielding,  Melding,  Fieldiug,  and 

Fielding,  mT 
Roscoe,  879. 
Hoyle  and  Proven,  418. 
Clements,  Uewellin,  LleweUio, 

and  James,  415. 
Johnson,  546. 
Clark  {Root)jf^, 
Delany  and  Okes,  662. 
Wilson,  602. 
Johnson,  610. 
Taylor,  631. 
Bivett,  691. 
Ward,  697. 
Attwood,  747. 
Townsend*  760. 
Wilson,  800. 

Nalder  and  Beldier,  811. 
Colquhoun  and  Ferris,  886. 
De  Bergue  {De  Bergue),  916. 
Beamish,  949. 
Bonneville  {BouiUon),  962. 
Beard  and  Maiden,  971. 
Bates,  Brookes,  and  Brookes, 

996. 
Beattie,  1000. 
Ashworth,  1006. 
Blackburn,  1084. 
^SSjnAl  KJBsMvima^er),  1119. 


XjijacKDurn, 


INDEX  OF  SUBJECT  MATTER. 


1327 


Lubricating  parts  of   engines 

— cont, 

Kessler,  1167. 

Hosken  {Saunders),  1169. 

Ogdeii(Oflrdc»),ii71. 

Storer,  1172. 

Gobert,  1180. 

Lubricators    for    engines    and 

machinery : 

McNaught,  128. 

Bamsbottom,  182. 

Grundy  and  Andrew,  194. 

fiddge,  209. 

Adams,  244. 

Beamish  and  Beamish,  246. 

Brooman  (Dubcttte),  266. 

Taylor  and  Hepworth,  286. 

Pendlebury,  829. 

Brooman  (BaUion),  866. 

Boscoe,  379. 

Hoyle  and  Proven,  13. 

Wilson,  602. 

Johnson,  610. 

Kidd,  636. 

Townsend,  760. 

"Wilson,  800. 

Colquhoun  and  Ferris,  836. 

Beamish,  949. 

Bonneville  {Bouillon),  952. 

Beard  and  Maiden,  971. 

Ashworth,  1006. 

Clark  {ffagenmeyer)t  1119. 

Pranklaiia,1146. 

Kessler,  1167. 

Storer,  1172. 

Machines  combined  with  steam 
engines  or  operated  direct 
thereby.  See  Cranes,  crab- 
winches,  windlasses,  hoists, 
&c. ;  Dredging ;  Excavating, 
tunnelling,  &c. ;  Locomotive 
sawing  engines ;  Miscella- 
neous machines,  &c. ;  Pile 
driving;  Rivetting;  Rolling, 
forging,  shaping,  &c.  metals ; 
Sawing  engines  and  nu^ 
chinery ;  Steam  hammers ; 
Steam  engines  combined  with 
machines ;  Steam  rollers ; 
Stone  working  and  cruahing. 

Manometers : 

Brooman  (Oamier),^&4u 
Bryant  {Ambrotusena),  617. 

Marine  steam  boilers : 

Hmnphiys,  28. 

Horton  and  Kezidziek,  40. 


Marine  steam  boilers — cont. 

Bell,  60. 

Bomaine,  82. 

Armstrong,  230. 

O'Haolan,  251. 

Grimaldi,  306. 

Heriton,  327. 

Napier  and  Bankine,  445. 

Inglis,  ^5. 

Hmde,  458. 

Heather  and  Bedfem,  534. 

Tone  {Fume88)t  54^. 

Jean,  587. 

Newton  {Stimera),  1280  {8up' 

jplement). 
Munro,  766. 
Humphrys,  854. 
Lake,  942. 

Green  and  Green,  945. 
Brooman  {Belleville),  989. 
Woodward     and      Woodward, 

1017. 
Elder,  1046. 

Winans  and  Winamp  1061. 
Elder,  1114. 
Bousneld  {Thierry),  1149. 

Marine  steam  engines : 

Spencer,  9. 

Wain,  26. 

Macnab,  61. 

Silver,  66. 

Pletcher,  76. 

Macnab,  89. 

Povah,  97. 

Hennons  {Odche),  101. 

Boberts  and  Symonds,  135. 

Henderson,  142. 

Wilson,  172, 

Barling,  187. 

Weallens,  188. 

Humphrys,  198. 

Davison  and  Paterson,  199. 

Bury,  208. 

Miller,  215. 

Humphrys,  219. 

McNaofi^t^  238. 

Bippingule,  266. 

Sievier  1287  {Supplement  J3.). 

Macnab,  273. 

Macnab,  832. 

Spencer,  334. 

Glanville,  417. 

Ck>wper,  428. 

Mace,  474. 

Wymer,  475. 

Day,  Lamb,  and  Summers,  527. 

Winans  and  Winans,  664. 

Stanley  and  Stanley,  1269  {Swp^ 


Elder,  618. 
Howaen,  680. 
Bankin,886. 
OartwrightL984. 
Stevenson  {Veneano),  938. 
EraaeT.  12Sa  ^^hvErsiUhMtidl^ . 
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Marine  steam  engines — cnnt. 

Howard  (Jackson),  959. 
Budgeon.  1163. 
White  (Ansaldi),  1180. 
Simpson,  1189. 

Metal  in  a  state  of  fusion  em- 
ployed for  heating  steam 
boilers  and  other  purposes : 

Brooman  {De  Beauregard),  SOS. 

Knab,  759. 

Munro.  766. 

Boulton,  796. 

Boulton.  848. 

Coffee,  1198. 

Meters.  See  Grauges  and 
meters. 

Miscellaneous  machines  com- 
bined with  steam  or  other 
engines,  or  worked  direct 
thereby : 

Grimshaw,  1220  (Supplement). 

Povah,  97. 

Effertz,  1222  (Supplement). 

Blake,  206. 

Gamine,  1227  (Supplement). 

Wilson,  1228  (Supplement). 

Stevens  (Oanu),  12S3  (Supple- 
ment). 

dark  (Scott,  Brajfl^,  and 
Pitts),  12SS  (Supplement). 

Brooman  (Haljdken),  12S6  (Sup- 
plement). 

Wilson,  1241  (Supplement). 

Barclay,  495. 

Momentum  and  reaction.  See 
Reaction,  &c. 

Motion  changing  from  rectili- 
neal or  vibratoiy  to  rotary  or 
otherwise : 

Shearman,  47. 

Huddart  and  Huddart,  213. 

Yidie,352. 

Newton  (Dickson  and  Jones), 

468. 
Atkinson,  526. 
Bnnkel,  654. 
Greenhalgh,  795. 
Stooker,  986. 
Bonsfield  (Barnes),  1070. 

Motion,  equalizing.  See  also 
Goyeming  steam  engines : 

Comfleld,  1008. 


Motion  or  power  transmitting^ 
See  also  Transmitting  motion 
to  driving  wheels : 

Ck>ffee,  7. 

Davies  (Verrier),  44. 

Barling,  187. 

Homersham,  220. 

Kirby,2S4. 

Brooman  (Halphen),  1286  (Sup- 
plement). 

Menuons  (Bonnier),  290. 

Allerne,  1252  (Supj^ement) . 

Fowler,  1254  (Supplement). 

Newton  (Dickson  amd  Jones), 
468. 

Ivory,  590. 

Gedge  (TaiUendeam),  873. 

Bastomn,  1019. 

Winby  and  Winby.  1081. 

Walker,  10S3. 

Bischoff,  10S5. 

Newton   (Farcot    amd   Perri- 
gault),  1065. 

Bennett,  1147. 

Motive  power  combined  with 
manual  labour : 
HaRatt,l44. 

Motive  power  increased  me- 
chanically : 

Basset  and  Lamoumiz,    1275 
(Supplement), 

Motive    power    obtained  from 

combined  gaseous,  aqueous, 

aerated,  and  other  fluids  or 

vapours : 

Stevens  (Stevens),  7S6. 

Boulton.  729. 

Huch  and  Windhauaen.  769. 

Boalton.798. 

Boulton,  862. 

De  St.  C6rin,  877. 

Boulton.  928. 

Tonitne  (Patan),  1018. 

Kidd.1027. 

Motive  power  obtained  firom 
the  explosion  of  combustible 
fluids : 

Boulton,  696. 
Boulton,  928. 
Georgia  1196. 

Motive  power  obtained    from 

steam  combined  with  heated 


aur 


Salmon,  92. 

Stevens  (porrirt),  107. 
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James,  TIA. 

Androui  and  Coulon.  TSl. 

Boiilton,  TS3. 

OsUdwsj',  glD. 

■Newton  Ulwaler),  10*1. 

CllBtwdod  and  Stur*Bon.  IWB. 

Motive  power  obtained  firom 
steam  torn  bine  d  with  tbe 
proiiiiGta  of  combuation  ; 

■Dren.22. 

Mocintosii,  1269  (SappSe^eat). 


Boulton.  T29. 
Clark  {Dumirt).  ?Be. 
Ljttle.  918. 
Boulton.  931. 
Boalton,  lOH. 

Motive  power  obtwned  fironi 
water  set  in  motion  by  the 
preasure  of  Btewn  or  the 
explosion  of  combustible 
fluids: 

Tunipr,  ZSO. 


Motive  power  obtaining  (not 
including  ordinary  engines 
worked  by  steam  aJone) ; 


Buddon  [Piliiiaglon),li* 

Roberta.  1S5. 

Johnson  (ProtHWrt),  IJB. 

Nowton(riml,179. 

M«mtt,278. 

Hacintosli,  aia. 

Brooman  {Da  SnisrwanD,  303. 


Uaclatoah,  mt. 

ThomBoa.  430. 

Hugad.lM. 

Bonneville  {GMlaim  and  Poo-' 


HBiili>cl!and  BarnCH,  SM. 

Boulton.  909. 

Cole,  Swirt.  and  Sonretf,  eSE. 

Boult™,  IttM. 

Haniabottoiti,  HMO. 

Anioa  Slid  Andenon,  lOtl. 

Nowton    [Farcot  and    Pen- 

Adolph  (CAarnoi),  1108. 


Osciilating  sl'eam  engines,    i 
aho  Semi-rotary  steun  i 

I^ier.is! 
Naotub,  ei. 
Hirst,  lit. 
Hendersan,  14£. 
Croglmd,  147. 


Petere,__. 
Hook,  SOU. 
Pauldinir.  4M. 
VilHin,  MS. 
C^rd,M9. 
Uvsey  {Leigh),  6M. 
PrSBBli  B7T- 
Brookea  (0u«b<),  338. 
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Packing  for  gnagea : 


Otcilloting    iteKTn    enginefl  — 
Ctml. 

BrJitHae.  TM. 

Gedge  IMontmHa).  ML 

BuuBbottmn  and    BlMkbam, 

Loneley,  SS8. 

WTifip  and  Grv,  883. 

Baiiki>i,BS5. 

JohraoQ  (Broirtos).  887. 

WoodhiiiT.  9*8. 


Hlwdoi 


,  107S. 


ItcBcon.  1101. 

Newtou  (S-aiicW),  U85. 

George.  1195. 

OsdUating  valve : 

i'ewt-in  {Croiby.  Savage,  and 

Oxidation  and  conoaion,  pre- 
Tention  of.  See  also  Incrns- 
tatioQ,  &c. 

Wall, 


Wlide,  4; 
Travi-    - 


1  Halhew, « 


itlola,  77:. 
Boffey  and  Smith.  9(5. 
ViK,  Field,  and  Aydon,  Be*. 
AdomBcniH  lODA. 
■WilUaniBoi.  and  Marren  H»8. 

Puking  for  boiler  and  conden- 

HarrinBton.  13. 
Howun  aud  Uorton,  a*. 
.     Normandj,  M. 
Macnab.W. 

Jwk'ond  Bollo,  ISfl. 

"  Mil  iAIU 

_..  irlow.  Iffi.- 

LaQDli,2iU, 

Eowan  and  Horton,  MO. 

Euaaell.  sei. 

Btothert,  2TD. 
PurlonEe.  381. 
Tendred,  Ssa. 
Newton  (BniiniBm).  686. 
Newton  (JudKm),  sat. 
Bousfield  (Judma),  711. 
Nowton  ISowdgn,  TheaV,  a 
Cofiania),  1138. 


Packing  for  piatons : 

Norton  (Zoxiery  a 


Brats^tT).  IBL 
Hodnson,  191 

Hobson  and  CaviU,  237. 

Jobm.'soi. 
frtckliill.  3»3. 

Bower  and  Qualter,  S61. 

Clereqi.Sn. 
Bhaw  {8A1W).  370. 
B^ley.lM. 

Varlej  and  CrowOier,  «T. 
Whitehead,  S3S. 
Boiran.B5*. 
eaion,H4. 
TeeaSSS. 
Ward.  Me. 
English.  MS. 
Ueaser,  73£. 

Haseltine    (DiinAar,   ZoiorM 
^imrf  IWW,  7SS, 
Hartshome  {Holt),  J»J. 
l)rarr,782. 

Kierb^,  816.  ' 


Howej,  96i. 
Adams  and  Pareon,  965 
JohnsoE  [Lilter),  901. 
Adams  and  ftirson,  1023. 
PaCtiB.m  Mid  Booth,  lois. 
Bucklej'  mid  Smith.  110*. 
OldhBDi,  nie. 
Newton  (a!a(),ii56. 
Newfon  (Jfurye|,  liaS. 
Hoakoii  (SaMiHfor*),  IIBB. 
Ogden  {Osdea),  1171. 

Packing  for  pumpa  ; 

Holt  270. 

BttwkL  and  TltiilalfuM. 
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Packing  for  rotary  engines  t 

Newton  {Cox  and  Cox),  122. 

Taylor  and  Ck)oper,  164 

Newton  (Boot),  287. 

Piatt,  476. 

Bateman,  684. 

Hall,  635. 

Handoock,  762. 

Schorb,  778. 

Moseley,  896. 

Baldwin,  1041. 

Newton  (Baldwin),  1086. 

Packing  for  steam  and  otlier 

joints : 

Newton  (CJieever),  108. 
Payne  and  Bui^nun,  271. 
WUde,  499. 
Paton,  832. 
Hetherington,  861. 
Keirby,1136. 

Packing  for  stuffing-boxes  and 

similar  purposes : 

Bousfield  {Menwick)»l\S, 

Bidge,  209. 

Pa^e  and  Burgmn,  271. 

Henry  (Million\,  289. 

Henry  (Million),  363. 

Humphrys,  409. 

Dudgeon,  451. 

Whitehead,  533. 

Coulthard,  538. 

Ripley,  557. 

Tees,  588. 

Ward,  626. 

Attwood,  647. 

Attwood,  747. 

Brooman    (Laconfourque  and 

Perrin),  786. 
Foster,  826. 
Paton,  832. 
Wise  (Davisl,  856. 
Hmches      (Brinkmann      and 

Wachwitz),  879. 
Duteme,  903. 
Adams  and  Parson,  966, 
Dufonr,  1100. 
Porter  (Alien),  1141. 
Hosken  (Samiden),  1109. 
Barwick  and  TindaU,  IfiOO. 

Packing  for  valves : 

Meyer,  252. 
Beer,  322. 
Johnson,  340. 
Adams,  343. 
Parker  (Schaffer),  869. 
Petrie,  398. 
Husband^  416. 
Newton  (Jones),  708. 
Sanders,  746. 
Petrie,  791. 
Newton  (Davi$),  988. 
Longstaff,  936. 
Trent,  1082. 


Packing  for  valves — conU 

Waddell  and  Muir,  1060. 
Abel  (Robinson  and  Durfee), 
1145. 

Parallel  motion : 

Newton  (Bttchanan),  309. 

Scott,  316. 

Hutchinson,  583. 

Lupton,  Whittaker,  Whittaker, 

and  Hartley,  655. 
Bowan,  664. 
Hutchinson,  669. 
Wheeler.  994. 

Pendulous  steam  engine : 
Shipton,  177. 

Pile-driving  by  steam.  See 
also  Steam  engines  com- 
bined with  machines : 

Sissons,  1254  (Supplement). 

Bennett,  721. 

Bobbins,  771. 

Newton  (NiOus,  Nillus,  NiUus, 

and  Crowois),  880. 
Manwell  and  Manwell,  862. 

Piston  rods : 

Johnson,  340. 

Winans  and  Winans,  664. 

Hutchinson,  669. 

Blake  (Button  and  Blake),  783. 

Morrison,  792. 

Burham,  829. 

Jones,  871. 

Pokutynski  and  Mydelski,  892. 

Wheeler,  994. 

Beck,  997. 

Piston  valves.    See  also  Valves : 

Soutter,  91. 

Clark  (Biff  and  LandenmiUer), 

100. 
Macnab,124. 
Brooman  (DubaUe),  266. 
Golbum,  1259  (Supplement), 
Musgrave,  439. 
Clark  (D(»ms),  470. 
Adams,  644. 
NeUl.  661. 
Bowing,  696. 
Davy,  608. 
Bowing,  687. 
Newton  (Ferret),  690. 
Petrie,  791. 
Hicks,  828. 

Newton  (Rankin),  847. 
Johnson  (Biardan),  898. 
Newton  (Doffis),  928. 
Foubert,  933. 
Clark  (WlUHngtMd  JOowkmd), 

991. 
Tule,  1090. 
Naylor,  1117. 
Worth,  1186. 
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Pistons,  not  including  Trunk 

pistons,  which  also  see : 

Newton  {Lowery  and  Miller), 

20. 
Mennons  (Crosby,  Satrnge,  and 

Stearns),  71. 
Mennons  [Odche),  101. 
Pearce,  142. 
Birkbeck  (Pondie,  SceUier,  and 

Breuseur),  191 
Mash.  216. 
Harnett.  246. 

Shaw,  1284  (Supplement). 
Norman,  1240  (Supplement), 
Holt,  276. 

Feamley,  1240  (Supplement). 
Calvert,  277. 
Henry  (Oifford),  282. 
Bowan,  1244  (Supplement), 
Jobin,  301. 
Selby,  308. 
Biplej,  322. 
Brickhill.833. 
Allen  and  Stewart,  336. 
Symons,  338. 
Parker  and  Batman,  349. 
Bower  and  Qualter,  361. 
Scoville     (Scoville    and      Be 

Clercq),  371. 
Shaw  (Shaw),  375. 
Bipley,  436. 
Olark  (Davis),  470. 
Bousfleld  (Stevens),  629. 
Calvert.  642. 
Clark  (Boot),  560. 
Bowan,  664. 
Delany  and  Okes,  662. 
Saxon,  664. 
Whittaker,  668. 
Bowing,  696. 
Colbum,  600. 
Holman,  606. 
Nicholls,  640. 
EngliBh,  643. 
Mountain,  646. 
Smith,  682. 
Bowing,  687. 
Miller,  700. 

Blake  {Button  and  Blake),  733. 
Haseltine    (Dunbar,    Labaree, 

and  Towle),  7S5. 
Hartshorne  (Holt),  736. 
Calvert,  773. 
Drury,  782. 
Boulton,  783. 
Simes,  789. 
Morrison,  792. 
Naldor  and  Belcher,  811. 
Spencer,  821. 
Durham,  829. 
Davies  (Laeoste),  834. 
Swann,  846. 

Clark  (Washburn),  944. 
Newton    (Boot  and  Benjamin, 

963. 
Gedge  (Chenet  and  Loicoste), 

956. 


\ 


Pistons,  &c. — cont, 

Johnson  (Idster),99l. 

Botes,  Brookes,  and  Brookes, 
996. 

Beck,  997. 

Clark  (Bobroumicki),-i2S&  (Sup- 
plement). 

Huch  and  Windhausen,  1061. 

Blatch,  1098. 

Oldham,  1149. 

Tongue  (James  and  Condiet), 
1166. 

Hunter,  1173. 

Pneumatic  governor.     See  also 
Governors : 
Jones,  662. 

Portable  way  for  traction  and 
similar  engines  : 

Simonton,  289. 

Portable  steam  engines.  See 
also  Agricultural  steam  en- 
gines ;  Locomotive  steam 
engines;  Locomotive  steam 
carriages ;  andTraction  steam 
engines : 

Povah,  97. 

Syrett,  140. 

Kirby,  234. 

Colbum,  600. 

Allen,  662. 

Crowe,  724. 

Davies  (NiUus),  1038. 

Ports,  ways,  and  passages,  in 
cylinders  and  otner  parts  of 
engines: 

Calvert,  118. 

Newton  (Cox  and  Cox),  122. 
Edge,  131. 
Joy,  143. 

Kniglit   (Lee),    1288    (Supple- 
ment). 
Calvert,  277. 
Scott,  316. 
Newton  (Lee),  326. 
Thompson,  864. 
Enowelden,  366. 
Scheutz,  388. 
Button,  406. 
Unsworth,  486. 
Wytaer,  475. 
Bousfleld  (Stevens),  629. 
Coulthard»  536. 
Calvert,  542. 
Adams,  544. 
Neill,  651. 
^ViM<&.S61. 
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Ports,  &c. — cont. 

Bowing,  596. 

Clark  {Lemaire)y  636. 

Goates,  639. 

Snowdou,  657. 

Howe,  676. 

Martin     and    Hodgson,    1277 

{SwpplefMnt). 
Bowing,  687. 

Haseltine  {Woodbury),  699. 
MiUer,700. 

Nalder  and  Belcher,  811. 
Spencer,  821. 
Lester,  831. 
Davies  {Lacoste),  834. 
Booke,864. 
Clark  {WivUing  and  Bowtand) 

991. 
Farey,  1022. 
.Hawdon,Hawdon,  and  Heather, 

1056. 
Yule.  1090. 
Naylor,  1117. 
Kochs,1128. 
Porter  {Allen),  lUl. 
Deacon,  1161. 
Dixon,  1187. 

Pressure  gauges.  See  Steam 
and  pressure  gauges  : 

Priming  in  boilers,  prevention 

•of: 

Clark,  58. 
Wilson,  172. 
Armstrong,  230. 
Simonton,  239. 
Townsend,  985. 
Seward,  1094. 

Propelling  engines  and  car- 
riages by  unusual  means : 

Paterson.  75. 
Lillie,  756. 

Henry  (Bemier  and  DeatnO' 
rett),  834. 

Propelling  vessels  by  steam  for 
various  purposes  and  by  dif- 
ferent modes : 

Budden  {PilHngton),  124. 

Boberts  and  Symonds,  136. 

Henderson,  143. 

Harratt,  144. 

Wilson,  172. 

Weallens.188. 

Turner,  250. 

Sievier,  1287  {Supplement  B,)» 

Spencer,  334. 

Parker,  1248  (Supplement), 

Lei^h,  1253  {Supplement). 

Onion,  408. 

Duutze  (Ashe),  442. 


Propelling  vessels,  &c. — cont.  . 

Budden  {Pilkington),  454. 
Johnson  {Oardere  and  Patek), 

1267  {Supplement). 
Stanley  and  Stanley,  1269  {Sup' 

plement). 
Symes,  1276  {Supplement), 
Bavard  {BrunierS,  743. 
Andreux  and  Coulon,  761. 
Lillie,  756. 
Galloway,  787. 
Galloway,  819. 
Eraser,  1282  {Supplement), 
Parker,  1099. 
Pra8er,lll7. 
De  Buset  and  Dale,  12S4  {Sup- 

plement). 
Dudgeon,  1163. 
Kirk,  1170. 
Boulton,  1175. 
Brooman  {Chauveau    and   de 

CarfoH),  1182. 
Simpson,  1189. 
Boyman,  1202. 
Gray,  1206. 

Protecting  boiler  tubes.      See 
also  Coating,  &c. : 

Wall,  196. 

Bowan  and  Horton,  260. 

McConnell,  337. 

Williamson,  347. 

Hart  aad  Lavender,  356. 

Parkes,  370. 

Adamson,  1006. 

Pump  valves.    See  also  Valves. 

Muntz  and  King,  70. 

Joy,  143. 

Davison  and  Paterson,  199. 

Knight   {Lee),    1238   {Supple- 
ment). 

Newton  {Stevens),  270. 

Knowelden,  297. 

Newton  {Lee),  326. 

Peel  and  Simpson,  1256  {Supple^ 
ment). 

Husband,  416. 

Boberts,  418. 

Hawthorn  and  Hawthorn,  446. 

West,  498. 

Barron,  546. 

Wilson,  705. 
•  Bonneville  {JDeprez),  744. 

Crosland,  754. 

Ivory,  781. 

Nalder  and  Belcher,  811. 

Boutiedge  and  Ommanney,  952. 

Hoskold  and  Brain,  992. 

Clark  {Ckimeron),  1050. 

Ingram  and  Phillips,  1093. 

Worth,  1136. 

Scott  and  Hallowell«  114S« 
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Pumping  steam  engines.  See 
also  Rotary  pumps;  also 
Steam  pumps  : 

Barclay,  35. 

Newton  (Knoivlea),  87. 

Johnson,  66. 

Barclay,  111. 

Moy,  153. 

Barclay,  186. 

Knight    {Lee),   1288    (Supple-^ 

mewt). 
Newton  {Lee),  326. 
Colbum,  1259  {SwpplemewC), 
Husband,  416. 
Boberts,  418. 
Sickles,  437. 
Braddock,  462. 
Paul,  470. 
Whitehead,  533. 
Barron,  546. 
NeiU,  551. 
Stanley  and  Stanly,  1268  (/Sftfp- 

plement), 
Colbum,  600. 
Holman,  606. 

De  Stains,  627.  , 

Miller,  700. 
Yule,  705. 
"Wilson,  705. 

Blake  {BvMon  and  Blake),  783. 
Orosland,  754. 
Graveley,  765. 
Oram,  849. 
Goodfellow,  860. 
Benson,  916. 

Shekelton  and  Gibson,  1008. 
Clark  {Cameron),  1050. 
Brown,  1092. 
Kittoe,  1096. 
Phillips-Smith,  1129. 
Worth,  1136. 


Pumps.       See     also      Steam 
pumps : 

Amos,  370. 

Clark  {Louvie),  1264  {Supple- 
ment). 

Whitehead,  533. 

Clark  {Boot),  550. 

Holman,  606. 

Newton  {LansdeU,  Alter,  and 
Francis),  649. 

Laidlaw  and  Bobertson,  780. 

Porter,  910. 

Arthur  and  Davis,  1013. 

Bobertson,  1015. 

Pumps  and  working  gear  for 
engines : 

MJacnab,  89. 
Spencer,  171. 
Jiamb«207. 


Pumping  steam  engines — cant. 

Newton  {Stevens),  270. 

Knowelden,  297. 

Newton  {Lee),  326. 

Spencer,  368. 

Elder,  373. 

Spencer,  481. 

Itay,  Lamb,  and  Summers,  627. 

Lee  and  Winter  {Lamed),  540. 

SneU  {Tapp)»  S&9. 

Elder,  618. 

Bowan,664. 

Hutchinson,  669. 

Gedge  {Maumenie),  684. 

Gwynne,  776. 

Oram,  849. 

pyrometers: 

Bobertson  and  Bitchie,  lOS. 
Bailey  and  Bailey»  298. 
Brooman  {De  Beauregard),SOL 
Clark  {Merlanchon),  646. 
Scott  and  Tudor,  1279  {Supple- 
ment). 
Field,  1195.  • 

Radiation  of  heat,  preventlcni 
of: 

Clark  {Jol»h  ^^ 

Parker,  Wells,  and  Wells,  817. 

Spence,  431. 

Thorp,  463. 

Hargraves,  614. 

James,  622. 

Barwell,  665. 

Estoumeaux  and  Beauehampg, 

1280  {Sitpvlemeni). 
Bevan  and  Pleming,  816. 
Le  Boy,  866. 
BoflSey  and  Smith,  956. 
•  Thys,  971. 

Simons  and  Blown,  979. 
Jones,  1076. 
■        Whttp,1076-    ^^       , 

Caddick,  1285  {Suppl^meni). 

Railway  construction,  cldefly 
rela^g  to  ascending  Inclines, 
safety  apparatus.  Sec,  See 
also  Inclines,  ascending : 

Arrowsmith,  196. 

Bramwell  and  Owen,  217. 

Mennons  {Vdini),  S8S. 

Manzini,407. 

FeU,478. 

Duzin,667. 

FeU,628. 

Orookford,  801. 

Salmon,  802. 
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Eaifify'g  and  forcing  water  and 
liquids.  See  also  Steam 
jets,  &c. ;  Pumping  engines. 
Pumps,  Rotary  pumps,  and 
Steam  pumps : 

Delabarre,  42. 
Jack  and  Eollo,  136. 
Bousfield  {Chase),  257. 
De  Glercq  and  Ghazelles,  288. 
01ding»  302. 
Newton  (£^0),  326. 
Cleuet,  413. 

Newton  {Brear),  1260  {Supple- 
ntent). 

Qedge  (Hecapat),  1258  {Supple- 
ment). 
Ck)lbum,  1269  {Supplemeiit). 

ThomiBon,  486. 

Clark   {Louvie),  1264  {Supple- 
ment), 

Thomson,  531. 

Humphrys,  543. 

Wagstafi;  548. 

Nem,  551. 

Holmon,606. 

Barclay  and  Morton,  610. 

De  Stains,  627. 

Wilson  and  Lindsley,  632. 

Newton  {LansdeU,  AUer,  and 
Francis),  649. 

Barclay,  701. 

Wilson,  705. 

Boulton,  706. 

Fletcher  and  Bower,  719. 

Blake  {Button  and  Blake),  783. 

Bonneville  {Deprez),  'J4A, 

Pilliner  and  HUl,  750. 

Laidlaw  and  Robertson,  780. 

Bobinson  and  Gresham,  788. 

Greshani,  842. 

Boulton,  862. 

Brooman  {Samain),  876. 

Boulton,  923. 

McEwan  and  Neilson,  931. 

Barclay,  1282  {8umilement)n 

Shekelton  and  Gibson,  1008. 

Arthur  and  Davis,  1018. 

Bobertson,  1015. 

Atwater,  1021. 

Gresham,  1057. 

Parker,  1099. 

Newton  {LansdeU),  1106. 

Aydon  and  Field,  1112. 

Eeade  {LansdeU),  1118. 

Eobinson  {Sellers),  1131. 

De  Busett  and  Dale,  1284  {Swp^ 
plem&nt). 

Rams  on  shipboard  worked  by 
steam: 

Griffiths,  1288  {Supplement  JB.). 
Beardmore,  1250  (Supplement)* 
Jones,  1288  (SupplemeiU  £,), 


Rams,  &c. — cont. 

Sievier,  1289  {Supplement  JT.). 
Burchall    and    Borrows,    1291 
{Supplement  B.). 

Reaction  of  momentum,  availed 

of  as  auxiliary  power : 

Scott,  1236  {Supplement), 

GiU,645. 

GiU,  738. 

De  Bergue  {De  Bergue),  818. 

Reaction  ,  emission   steam  en« 
gines : 

Receivers    for  compound   en-» 

gines,  working  high  and  low 

pressure  steam : 

Walls,  3. 
Gowper,  ^8. 

Henderson  {McLardy),  447. 
Elder.  1114. 

Reciprocating  stationary  steam 
engines,  the  pistons  or  cylin- 
ders having  to  and  fro  recti* 
linear  motion;  including  aZso 
Compound  high  and  low 
pressure  steam  engines; 
Marine  steam  engines;  Trunk 
steam  engines ;  Pumping 
steam  engines  ;  Beam  steam 
engines,  and  Oscillating 
steam  engines,  whidi  are 
severally  classified  under 
separate  headings.  See  also 
Steam  engines : 

Walls,  3. 

Spencer,  9. 

Bevis,  12. 

Johnson  {Fosaey),  1216  (Supple- 

ment). 
Hartley,  16. 
Bowan  and  Horton,  24. 
Wain,  25. 
Morrison,  30. 
Barclay,  35. 

Beardmore  and  Bigby,  41. 
Bell  and  Cutts,  43. 
Napier,  43. 
Davies  {Verrier),  4A. 
Newton  ( Watermavi^,  Aik 
BeU,  50. 

Gourlay  and  Kemp,  62. 
Newton  (JTraotc^),  67, 
Fisher  and  Fisher,  60* 
Hacnab,  61. 
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Reciprocating  stationary  steam 
engines — cont, 

Johnson,  66. 

Muntz  and  King,  70. 

Newton  (Crosby,  Savage,  and 

Steams),  71. 
Fletcher,  76. 
Wenham.  79. 
Macnab,  89. 
Clark  (ifinu^).  94. 
Povah,  97. 

Mennona  (Odehe),  101. 
Barclaj^.  ail. 
Hint.  115. 
Calvert,  118. 
Barnett,  1^. 
McNaught,  123. 
Rousseau,  133. 
Roberts,  135. 
Roberts  and  Symons,  185. 
Jack  and  Rollo,  186. 
Svrett.  140. 
Henderson,  142. 
•  Crosland,  147. 
Howdon,  160. 
Moy,  153. 
Harden,  154. 
Adamson,  166. 
Wilson,  172. 

Johnson  (Prouvost),  176. 
Barclay,  186. 
Barling,  187. 
Weallens,  188. 
Humphrys.  198. 
Davison  andPaterson,  19^. 
Cass,  202. 
Bury,  208. 

Shand  and  Mason,  1227  (Supple- 
ment). 
Roberts,  208. 

Huddart  and  Huddart,  213. 
Scott,  214. 
Mash,  216. 
Humphrys,  219. 
Hancock  and  Hancock,  229. 
Rollo,  232. 
McNaught,  238. 
Spencer,  240. 
Harnett.  246. 

Parker,  Wells,  and  Wells,  246. 
Shaw,  1234  (Supplement), 
Kinsey,  253. 
Rippingille,  256. 
Musgrave,  266. 

Knight   (Lee),  1238    (Supple- 
ment). 
Diekinson,  269. 
Macnab,  273. 
Merritt,  276. 

golt,276. 
awrfc,  277. 


Hemy  (Oifford),  282. 
Woodward;     Woodward, 
Woodward,  297. 
'^nman  (Archibald)^  800. 
T«808. 
den,  816.    • 


and 


Reciprocating  stationary  steam 

engines — cont. 

Clark  (Amier),  316. 

Scott,  316. 

RippingUle,  328. 

Joy,  1245  (Supplement). 

Macnab,  332. 

Spencer,  334. 

Peters,  335. 

Allen  and  Stewart,  336. 

Johnson.  340. 

Parker  and  Batman,  349. 

Humphrys,  361. 

Humphrys,  867. 

Parker  (Schdffer),  359. 

Kay  and  Hartley,  362. 

Thompson,  364. 

Knowelden,  366. 

Park,  368. 

Spencer,  368. 

Ailen,  372. 

Elder,  373. 

Shaw  (Shaw),  375. 

Childs     (Say,  Medstone,    and 

Redstone),  2fJl. 
Brake],   Hoehl,  and  Gunther, 

384. 
Death,  389. 
Hook,  390. 
Dutton,405. 

Colbum,  1259  (Supplement). 
Humphrys,  409. 
Glanville,  417. 
Selby,  419. 
Cowper,  428. 
Field,  432. 
Unsworth,  436. 
Duntze  (Ashe),  442. 
Wilson,  443. 

Napier  and  Rankine,  445. 
Henderson  (McLardy),  447. 
Caird,449. 

Delany  and  Okes,  450. 
Varleyand  Crowther,  457. 
Petrie,459. 

Bessemer,  1263  (Supplement). 
•   Paul,  470. 
Miluer,  471. 

Mellor  and  Whaley,  472. 
Mace,  474. 
Wymer,  475. 
Spencer,  481. 
Spencer,  482. 
Walker,  484. 
Penn,  488. 

Jackson  and  Watkins,  490. 
West,  498. 
Smethurst,  603. 
Smethurst,  1266  (Supplement). 
Swinburne  and  Stanley,  607. 
Atkinson,  526. 

Day,  Lamb,  and  Summers,  627. 
Livsey  (Leigh),  529. 
Bousiield  (Stevens),  529. 
Coulthard,  636. 
Calvert,  642. 
Adams,  644. 
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leciprocating  stationary  steam 
engines — cont. 

Clark  {Boot),  650. 

Neill,  551. 

Winans  and  Winans,  554. 

Bradshaw,  571. 

Pragst,  677. 

Hutchinsou,  583. 

Newtqn  {Waterman),  584. 

Stanley  and  Stanley,  1269  {Sup- 
plement). 

Ivory,  590. 

Bowing,  596. 

Oolbum,  600. 

Holman,  606. 

Elder,  618. 

Brooman  {Barbier),  626. 

Howden,  630. 

Clark  {Lentaire),  636. 

Brookes  {Ouyet),  638. 

English,  643. 

Bunkei,  664. 

Lupton,  Wbittaker,  Whittaker, 
and  Hartley,  656. 

Joyce,  661. 

Bowan,  664. 

Hutchinson,  669. 

Howe,  676. 

Bowing,  687. 

Barlow  {Salter),  688. 

Newton  {Ferret),  690. 

Haseltine  {Woodbury),  699. 

Miller,  700. 

Yule,  705. 

"Wilson,  705. 

Gedge  {MontmSja),  720. 

Hartshome  {Holt),  736. 

Crosland,  754. 

Ldbnit:z,  755. 

Cuthell,  764. 

Gibson,  768. 

Calvert,  773. 

Ivory.  781. 

Boulton.  783. 

Brisbane.  703. 

France,  797.. 

Gedge  {Montmeija),  801. 

Davey,  803. 

King,  Smith,  and  Howell,  805. 

Nalaer  and  Belcher,  811. 

Spencer,  821. 

Jones,  824. 

Brookes  (Foie),  824. 

Best  and  Holden,  826. 

Hicks,  828. 

Durban,  829. 

Lester,  831. 

Davics  {Laeoste),  884. 

Lungley,  888. 

Batho,  843. 

Swann,  846. 

Lawrence  {Bwbank),  869. 

Booke,864. 

Vaughan,  869.    • 

Wyllie  and  Gray,  888. 

Bankin,  886. 

Johnson  {BratfUm),  887. 


Reciprocating  stationary  steam 
engines — cont. 

Newton  {Dat^ford),  889. 

Fokutynski  and  Mycielski,  892. 

Newton  llsham),  927. 

Cartwrignt,  934. 

Clark  {Washburn),  944. 

Frazor,  1282  {Supj^ement), 

Howard  {Jackson),  959. 

Hunt,  968. 

Stocker.  986. 

Clark  ( WhUing  and  Bowland), 
991. 

Wheeler,  994. 

Beck,  997. 

W^inter  999 

Clark  {Bobrownichi),  1284  {Sup- 
plement). 

Orr,  1014. 

Farey,  1022. 

Adams  and  Parson,  1023. 

Smith,  1030. 

Kerr  {Hughes  and  PhiUips), 
1031. 

Yule,  1090. 

Kittoe,  1096. 

Elder,  1114. 

dark  {PhUlips  and  Hhom), 
1116. 

Naylor,  1117. 

Bamsbottom,  1126. 

Kochs,  1128. 

Varley,  1187. 

Newton  {Boot),  1166. 

Joy,  1168. 

Chapman,  1161. 

Newton  {Marye),  1168. 

Dudgeon,  1163. 

MThite  {Ansaldi),  1180. 

Erskine,  1185. 

Dixon,  1187. 

Field.  1195. 

Bamsbottom,  1196. 

Rectilineal  motion,  obtaining : 

Newton  {Bttchanan  and  Bigh' 

ter),  682. 
Shokelton  and  Gibson,  1008. 

Refrigerating  and  cooling 
liquids  and  vapours.  See 
also  Refrigerators;  Conden- 
sing steam;  and  Conden- 
sers: 

Eunson  {Bunson),  7. 
Williams,  149. 
Mennons  {Lehot),  182. 
Churk  {LighthaU  and  Chrystie), 

248. 
Newton  {Stevens),  274. 
Howden,  816. 
Tizard«  376. 
Boetius,  887. 
Jefftpeys.  434. 
Jeffreys,  681. 
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ItcfrigeratiDg^  &c.- 

Cochrane,  605. 

Lane,  Ml. 

McVitie.  607. 

Newtou  (Liphthall),  714. 

Laidlaw  and  Bobertson,  780. 

Boultou,  798. 

Newton  (Somet),  8S7. 

Johnson  (Luders),  874^ 

De  St.  C6ran,  877. 

Wood,  888. 

Aahby,  912. 

Smith  and  Batho,  956. 

Wheeler,  1002. 

Haaeltine  {Wiard),  1168. 

Ooff(^,  1198. 

Refrigerators: 

Bowan  and  Hoiion,  24. 
Howden,  160.  , 

Johnson  {Prowaott)^  176. 
Clark  {LtghthcMcknd  Cknfttie), 

248. 
Luie,  641. 
Martin.  642. 
Wood.  888. 

R^enerating,  worked,  or  other 
steam.  See  also  Regenera- 
tive engines : 

Bowan  and  Horton,  24. 
Davies  ( Ferrwr),  44. 
Datichy,  63. 
Wenluun,  79. 
Boiiaseau,  138. 
Prince  {De  BayOt),  160. 
Johnson  (Prouvoat),  176. 
Brooman  {Barbier)t  626. 
Gerstenberger,  e6S, 
Huch  Windhausen,  769. 
Elder*  1114. 

Regenerative  engines : 

Siemens,  114. 

Johnson  {Prouffost),  176. 

Registering      apparatus      for  * 

gauges  and  meters : 

Clarke,  85. 

Porter  (lUeharde),  881. 
Weems  and  Weems,  763. 
Norton  and  Landless,  980. 
White  (Monte),  1058. 
Varl^,  1174. 

Rflgulatinff  the  flow  of  steam 
, «( ttid  fluids : 

Prentiss  ( WUHamsh  169. 
Bhaw,  1284  {Stipplemeittj, 
^-nei266. 

1^  and  Bailey,  iSd. 

knecht,Si^ 


Regulating  tlie  flow  of  steam 
and  fluids — coiU, 

Wood.  344. 

Brooman  (Gamier),  864. 
Weems  and  Weems*  866. 
Parron,  366. 

Parkinson  and  MaraUmd,  889. 
Colbum,  405. 
Smith  and  Bayment^  411. 
Bobert8,418. 
Wilson,  443. 

Page,  1265  {Supplement. 
Blake,  559. 

Bailey,  Blake,  and  Bailey,  688. 
Smith,  609. 

Henry  (Meynard),  628. 
Kidd,686. 
(yNdll,7l8. 

Weems  and  Weems,  763. 
Yalanoe  ( Temois),  794. 
Poubert,  933. 
Walsh.  1002. 
Lewis,  1020. 
Pletcher,  1026. 

Huch  and  Windhawsen,  106L 
Lewis,  1068. 
Ghesney,  1111. 
Aydon  and  Field.  1112. 
^      Bonsfield  (McKenzie),  1126. 
Robertson,  1190. 
Clark  (Peet),  1210. 
Cutler  and  Brown,  1212. 

Regulating  speed  of  engineel 
and  machines.  See  dko  Go- 
verning engines,  and  Gover 
nors: 

Spink,  250. 
Standfield,  293. 
Meriton,  404. 
Barclay,  421. 
Scott  (Winder), 576. 
Schiele,  599. 
Siemens,  886. 
Comfield,  1003. 
'Pope,  1077. 

Regulating    steam    and   flui* 

pressure : 

Bussell  and  Brown,  134. 

Holt,  276. 

Bonneterre,  Erhart,  and  Moni 

353. 
Parkinson  and  Marsland,  880. 
Dutton,405. 
Ensor  and  Payne,  426. 
Henry  (Meynard),  628. 
Jones,  824. 
Cass.  840. 
Seward,  1094. 

Bousfield  (JifcKeneie),  1126. 
Haseltine  ( Wiard),  1168. 
BeUftviUe,  1183. 
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Regulating  valves.      See    also 
Valves  : 

Walls,  8. 

Bevis»12. 

Jack  and  Bollo,  136. 

B^ziat,  149. 

Boulton,  862. 

Ingram  and  Phillips,  1083. 

Reverberatory  furnace : 
Hewes,  830. 


Reversing  gear : 

Morrison,  80. 

Hope,  66. 

Siemens,  114. 

Travis,  116. 

Edge,  131. 

Johnson  {SehetUz),  141. 

SoUo,  232. 

Baviesand  Evans,  268. 

Yarrow  and  Hilditch,  888. 

Barclay,  349. 

Elder,  873. 

Ohilds  lB(iy»  Bedstone,  and  Bed' 

stone),  377. 
Hook,  390. 
Wymer,  476. 
Spencer,  482. 

Johnson  and  Braithwaite,  646. 
Olark  (Boot),  550. 
Stanley  and  Stanley,  1269  (Sup' 

vlement). 
Piatt,  1269  {SupplemenO» 
Macklin,  624. 
Beams,  663. 
Bateman,  674. 
Taylorson,  762. 
Haseltine  (8ilver)»  766. 
Prance,  797. 
GedKe  (MontTn^ja),  801. 
Davey,  803. 
Bamsbottom    and   Blaokbnm, 

807. 
Be  Bergue  (De  Bergue),  818. 
Bamsbottom,  822. 
Lester,  831. 
Bamsbottom,  868. 
Jones,  871. 

Wyllie  and  Gray,  883. 
Stevenson  ( Venzano),  088. 
Amoldi,  955. 
Emmet,  969. 
Clark  {Whiting  and  Bowland), 

991. 
Baldwin,  1041. 
Bond,  1056. 
Atkinson,  1078. 

Sbwler  iQuadHng), mo, 
lark  {Merri(wi  and  Gushing), 
1130. 
Chapman,  1161. 
Kirk,  1170, 


Rivets  and  rivetting  by  steam 
machinery.  See  also  Steam 
engines  combined  with  ma- 
chines : 

Adamson  and  Leigh,  894. 

Gray,  524. 

Ellis,  537. 

Shanks,  1275  {Supplement), 

Bussell,  1279  {Supplement), 

Adamson,  891. 

Emmet,  969. 

Cherry,   Crossley,    and  Bower, 

1006. 
Smith,  1128. 
Baldwin,  1147. 
P&get,1148. 

Rolling  drum    steam    engines 

for  locomotive  traction : 

Stevens  {Stevens),  226. 
Bhickbnm,  648. 

Rolling,  forging,  shaping,  cutt- 
ing, puddling,  and  working 
metals  by  steam.  See  also 
Steam  engines  combined  with 
machines;  also  Steam  ham« 

mers: 

Scott,'  1228  {Supplement),        • 
Pairbaim  {Haswett),  1228  {Sup' 

element). 
Alleyne,  1226  {Supplement), 
Bramwell  and  Owen,  217. 
Alleyne,  1252  {Supplement), 
Bessemer,  464. 

Bessemer,  1263  {Supplement), 
Bamsbottom,  612. 
Thompson,  620. 
Gray,  524. 
Dunn,  657. 
Taylor,  571. 
Longridge,  678. 
Beohem  and  Wedeldnd,  786. 
Shipton  and  Mitchell,  828. 
Bamsbottom,  839. 
Alleyne,  845. 
Bamsbottom,  858. 
Wright,  866. 
Massey  and  M  assey,  907. 
Bamsbottom,  929. 
"Winby  and  Winby.  1081. 
Gibson  and  Ellis,  1088. 
Mitchell,  1125. 
B«rard,1155. 
Kor8hunoff,1181. 

Rotary  steam  engines.  See 
also  Disc  steam  engines ;  Re- 
action emission  engines;  also 
Steam  power  wheels : 

jbigham  and  Hinchdiff,  17. 

Uren,2a. 

3eStcst^tiVDAL'i^<n»mi'tXk« 
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Rotarj  stesm  engines — ecmt, 

Edwwda,fi6. 

Blakeky.T^. 

Muxphy.  74 

Clark  {MinU),  94. 

Giles.  107. 

Newton  (Cox and  Cox),  li2. 

Whicher  {Grande,  OlUrieri,  and 

Mangiardino),  128. 
ReftoUflSS. 

Johnson  {Scheutz),  141. 
T^lor  and  Cooper,  164. 
Dawson  (KennUh),  108. 
Shipton.  177. 
Hooson  (Orande,  OlivUri  and 

Mongiardmo),  223. 
Miller  and  Skinner,  284. 
Weston  and  Weston,  248. 
Newton  {Boot),  287. 
Schramm  (i2ofe&).  299. 
Parker,  Wells,  rad  Wells,  817. 
Bonell  and  Spiring  381. 
Spencer.  834. 
Nasmytb,838. 
Blair,  846. 

Brooman  {Ballian),  856. 
Johnson  {rots), 880. 
Scheutz,  388. 
Manzini,  407. 
Onion,  408. 
Jordan,  428. 
Davies  and  Davies,  430. 
Johnson  {Voss),  433. 
Booth,  Booth,  and  Booth,  439. 
Clark  {Fotter  and  Foster),  452. 
'  Piatt,  4/76. 
Thomson,  4S6. 
Gcdge  {Mouvet),  492. 
Sheppard,  S19. 
Johnson  ( Voss),  523. 
Johnson  {Fava),  631. 
Chirk  {Dumotdin),  632. 
Avery,  658. 
Eyth.  660. 
Bateman,  684. 
Piatt,  1269  {Supplement). 
HoeU,  Brakell,  and  Uttnther, 

589. 
Stanley  and  Stanley,  1269  {Sup' 

Slement). 
rk  {McFarland),  597. 

Brooman  {Pierret  and  Schtoei- 
Her),  615. 

Johnson  {Fana),  617. 

Jbhnson  (Fo««),  620. 

Han,  635. 

Graham,  688. 

Lane,  641. 

Gedfce  {Oerin),  652. 

Finch,  660. 

Empson  and  Yon  Hartz,  672. 

Bateman,  674. 

Smith,  682. 

Cooper,  689. 

^ewton(iSfmi^7i),692. 
HandcocK,702. 
Newton  (Jiimes),  70S. 


\ 


Rotarj  steam  enf[inea — comt, 

HagKett,712. 

Stanley  and  Stanley,  718. 

Pnimer  and  Hill.  7M. 

Bennison  {Downhtif),  758. 

Haodoock,  76S. 

Newton  {Molard),  775. 

Schorb,  778. 

Clark  (DeKeracenam),  779. 

Thrift,  78*. 

Greenhalgh,  795. 

Churk  {Oerin),  856. 

Gollinf^868. 

Heinnch,  895. 

Moseley,  896. 

Clark  (DeKeravenan),  988. 

Graham,  Broughton,  and  Cork- 

hill,  940. 
Brooman  {ChaUlam),V5&. 
Ghirdener,  987. 
Oarr,990. 

Arthur  and  DaTis,  1018. 
D^mann,1021. 
Baldwm,  1041. 
Goodwin,  1047. 
Newton  {Herloo),  1040. 
Bricknell,  1071. 
Newton   {Boots  and  Boots), 

1075. 
Nichol,  1079. 
Beale.  1081. 

Newton  {Baldwin),  1085. 
Blatch,  1098. 
Turton,  1101. 
Newton   {Behrens,  Dart,  and 

Dart),  1101. 
Fraser,  J 117. 
Justice,  1120. 
Clark  {MerriamandCushing), 

1130. 
Harkes,  1185. 
White  {Sellier  and  Hermant), 

1148. 
Chirk  (Gm»),  1201. 

Rotary  motion  obtaining : 

Hughes  {Vo8s),A\- 
Duntze  {Ashe),  442. 
.    Bunkel,  654. 
France,  797. 
Stocker,  986. 
Carr,  990. 
Huch  and  Windhausen«  1061. 

Rotary  pumps  : 

Ingham  and  Hinchdiffe,  17. 

Laird,  48. 

Jefferson  and  Jefferson,  55. 

Blakeley,  74. 

Newton  {Cox  and  Cox),  122. 

Schramm  {Bosch),  299. 

Amos,  370. 

Colbum,  405.  , 

Davies  and  Davies,  430. 
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Rotary  pumps — cont. 

Piatt  1269  (Supplement). 
Hall,  636. 
Huggett,  712. 
Stanley  and  Stanley,  713. 
Pilliner  and  Hill,  750. 
Gwynne,  776. 

Clark  {De  Keravenan),  TI9. 
Thrift,  784. 
Qreenhalgh,  795. 
Gollings.  86S. 
Wood,  888. 
Heinrich,  896. 
Clark  (De  Keravenan),  932. 
Brooman  (C7%a^2ain),969. 
Gardener,  987. 
Robertson,  1015. 
Bricknell,  1071. 

Newton  {Boots  and  Soots), 1^6, 
Beale,  1081. 

Newton  {Behrens,  Dart,  and 
DaH),  1101. 

Running  on  railway  curves; 
ways  and  means  to  avoid 
friction.  See  also  Bogie  or 
under  frames ;  Axlebearings, 
and  Axleboxes : 

Train  (Orice  and  Long),  152. 

Arrowsmith,  196. 

Johnson,  1229  {Supplement). 

Adams,  244. 

Hawksley,  1237  {Supplement). 

Sheppard,  519. 

Adams,  1272  {Supplement. 

Fairlie,  707. 

Wilson,  734. 

Adams,  785. 

Crockford,  801. 

Wilson,  817. 

Wilson,  917. 

Woodbury,  948. 

Pairlie,  984. 

Gainsford,  1141. 

Safety  apparatus  for  engines 
and  boilers.  See  also  Safety 
valves ;  Accidents,  &c. ;  also 
Fusible  plugs : 

Grimaldi,  2. 

Harvey,  62. 

Higffinbotham  and  Beech,  167. 

McGauley,  16L 

Mulholland,  176. 

Dutilleul,  186. 

Barlow  {Voelekner),  192. 

Penn,  196. 

Spencer  and  Taylor,  199. 

Watremez  and  Kloth,  866. 

McCarthy,  427. 

Punshon,  467. 

Pyfe,  4/73. 

Gbaobeav  480. . 


Safety  apparatus,  &c. — cont. 

Smith,  613. 

Pillion,  668. 

Walls,  678. 

Turner,  625. 

fiarwell,  666. 

Lawrence,  668. 

Phillips,  791. 

BamsDottom,  839. 

Johnson  (Biordan),  892. 

Shepherd,  901. 

Hackett,  Wrigley,  and  Pearson, 

947. 
Hackett,  1037. 
Bray  and  Hargreaves,  1063. 
Evans,  1165. 
Pield,  1196. 
Heyns,  1204. 
Gray,  1206. 
Walker  and  Walker,  1209. 

Safety  valves  and  gear : 

Aldred  and  Maynes,  28. 
Watts,  61. 
Bennett,  66. 

Hig^nbotham  and  Beech,  81. 
Davies  and  Allen,  119. 
Higginbotham  and  Beech,  157. 
Weallens,  188. 
Cass,  202. 
Grimaldi,  237. 
WHson,  239. 

Galloway,  Galloway,  and  Wil- 
son, 252. 
Bailey  and  Bailey,  298. 
Jobin,  301. 
Grimaldi.  306. 
Huston,  388. 
Ensor  and  Payn^  426. 
McCarthy,  427. 
Pyfe,  473. 

Beyer  {Schubert),  621. 
PUlion,  668. 
Walls,  678. 
Smith,  609. 
Mash,  611. 
Lawrence.  668. 
Johnson  (Menard),  742. 
Phillips.  791. 
Bevan  and  Fleming,  815. 
De  Bergue  {De  Bergue),  818. 
Westerby.  836. 
Bomminger  {MoUer),  860. 
Courtauld,  877. 
Hocking,  879. 
Shepherd,  901. 
Vernon  and'Hodgkins,  905. 
Hackett,  Wrigley,  and  P^urson, 

Gedge  (2>»/o»r),  1010. 
.     Hackett,  1037. 

Bray  and  Hargreaves,  1063. 
Kochs,1128. 
Baldwin,  1147. 
Swann,  1159. 
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Salinometere : 

PaUan  and  Creaswell,  5S. 
BurTeU.674. 

Sawing  engines  and  machines. 
See  also  Steam  engines  com- 
bined with  machines ;  also 
Locomotive  saindng  engine  : 

Yangeneberg,  81. 

All^e,  1262  {aupptemeni), 

Oolbum,  000. 

Bobinson  and  Smith,  1134. 

Bobinaon  and  Smith,  1208. 

Scam  dishes  and  pipes  for 
steam  boilers.  ^eeaZso  Clean- 
ing out  steam  boilers;  aJso 
Incrustation,  &c. : 

Weems,  53. 

Fletcher,  98. 

Armstrong,  230. 

Shepherd  and  OoodfeUow,  238. 

Attwood,  258. 

Taylor,  269. 

Shepherd,  810. 

Nfiedham,  811. 

Seward  and  Smith.  619. 

Knowles,  634. 

Burrell.  674. 

Howard,  Stafford,  and  McCal- 

lum,943. 
Turton,  1091. 
Tongue  {Miller),  1170. 

Semi-rotary  engines.    See  also 

Oscillating  engines : 

Munro  and  Scott,  685. 

Martin  and  Hodgson,  1277  {8ufh 

plement). 
Bolyin.  1186. 

Setting  steam  boilers.   See  also 

Heating  steam  boilers : 

Tonks  and  Brookes,  295. 
Bessemer,  1268  {Supplement), 
Jewell,  569. 
Biogers,  786. 
■  Cooper,  828. 
Brooman     {Sauret     and    De 

Fleury),  882. 
Gedge  (Barbier'Perroton),  978. 
Bagshawe,  1178. 

Shaping  metals.    See  Rollings 
,r.,fo>ging,&c. 

Slide  valves  and  working  gear. 

See  also  Cut-off  expansion 

valves ;  also  Valves : 

Boulton,  6. 
Spenoer,  9. 

Jioif aught,  aa. 


Slide  valves,  &c. 


\ 


Newton  f  JTMotdei),  57. 

Johnson  {Duvoir),  83. 

Dool^  and  MawacMi.  86L 

Mennons  (GdeMe),  lOL 

Newton  {Stoddar€),  103. 

McNaught,  128. 

Barker,  132. 

Maiden  and  Hall.  lie. 

Howdea,  150. 

Smethurst,  153. 

Henry  {Plan^maUon),  IBS. 

Clark  {Buchanan  and  ZegUn), 

172. 
Blake,  206. 
Shand  and  Mason,  1227  CShfpiifo- 

meni). 
Ba]7,206. 
Bollo,  232. 
Trigwell,  247. 
Meyer,  252. 
Kinsey,  253. 
Newton  {Stevens),  270. 
Jobin,  301. 

Newton  (Buchanan),  309. 
Beer,  322. 

Calow  and  Hirst,  330.    ■ 
Camp  {Steel),  839. 
Parker  and  Batman,  349. 
Humphrys,  357. 
Allen,  372. 

Bousfield  (Baird),  396. 
De%rand8champs»  397. 
Petrie,  498. 
Brown,  402. 
Button,  405. 
Goodfellow,  410. 
"Wood,  415. 
Selby,  419. 
Merryweather,    Merrywesther, 

and  Field,  438. 
Napier  and  Ttankine,  445. 
Gaurd,449. 

Varley  and  Crowther,  467. 
Petrie,  459. 
Morley,  471. 
Walker,  484. 

Page,  1365  {Supplement), 
Swinburne  and  Stanley,  607. 
Johnson  {Toss),  528. 
Oray,  524. 
Barrett,  Ezall,  Andrewes,  and 

Barrett  {Terry),  638. 
Adams,  544. 

Winans  and  Winans,  565. 
Naylor,  667. 
TVhittaker,  668. 
Newton       {BuehoMa/n       and 

MighterhSSH. 
Johnson  (Bristol),  620. 
Clark  {Lemaire),  635. 
Goate8,639. 
Maude  (lldeon),  668* 
Snowdon,  667. 
Howe,  676. 
T^wcVssra  VS(iXterU688. 


INDEX  OF  SUBJECT  MATTER. 


Slide  T&lres,  Sic. — conf. 

^  Suidera,  7'hfi. 

Ldbnilz,  755. 

CmUpll,  781. 
"  Haaeldne  ISilasrj,  7S5. 

Adams  and  Para 


Bristol.  »il. 
LoQgsUff,  835. 
Adams  and  Parsoa.  9611. 
Abel  (IVoncAant).  1019. 
Aduns  Mid  FanoD,  1091. 

Baldwin.  IMl. 

Sooha,  lias. 

lobaeon  f  WrifHt),  lUS. 

Porter  lAUen).  IIU. 

■■   ■   '^  ■■       n  and  Zhnfu), 


■1  (Sobim 


Hindlej.llTS. 

Brskinel  llSfi! 
Diion 


BobinsoD  and  Smith,  ISOS. 

Slide  valves  and  working  gear 
for  compound  hif^  uid  low 
:  engines.    See  alio 


»ea  a).  .    . 

DeGuif  luid  Okes,  450. 
Slip{]iiig  on  rails,  preventioD  of 
the    wheels     of    locomotive 
eogines  from.    See  alto  In- 
clines, jic. 

Lee.  121S  tSuppieoiBHii. 
Pullail  aad  Lake,  US. 


:tabbs,m*  fenj 


MoritKQinerie,     WSI     (Sajiplf. 
K.eBnelBidiordt),»ill. 


Page.,  1. 


Smoke,  modes  of  dispoan^  of : 

Clark,  63. 

B'dEU.  MO. 
lan,Ml. 
Stewart  — 


We>tler(Kn*M).B3«. 
Howard.    SHUTgrd.     and     Mc 
_CalIuni.  1143. 

Matthews,      Southwick,       and 

Feradsy,  !W7, 
Cochrane,  12M  (Bupplgmtnt}. 
Clark  {Morel  anil  Saax),  1208. 
Smoke   consuming   boiler  fiir- 
nacea.     See  also  Furnaces  of 
&c. 

Johnson  ( Corbiit-De^mttiirf), 


Sjkaa,  Sjkes,  and  CrualBr,  41. 
Bobertson and  BiMhi^wS. 
Bobertson  and  BdtcUe,  102. 

Bagsluiw,  Itt. 
Hockin,  les. 
BykesandSykeniei. 
Birkbeck((!W™),18J, 
Mnlholland,  17*' 
Hendrr,  loo. 

gytes,  Sjik.  aod  Oroulef,  IM. 

ffigbjand  Lowa,  «S». 

^Hanlon,  iSO. 

Leeming.  33i, 

Lunch,  tas. 

BydlU,  246. 

Hennona  (FalatoD.aei. 

B7diU,304. 

Tolhaiuea  (Lmmumiai},  38). 

Sawrer  and  Padgham.  sil. 


ss? 


lid.  487.' 
,4M. 


TWenj.BH. 
mgbr,  Ul. 
Tone  jJVf  Mt),  C47. 
Iioltoi.  STS. 

HendrTBod  OontM,  KO; 
'  Wrigbt  and  Wrlsfal,  648. 
Dii,ailO, 
UoonvSM. 
01^  (Jfiinutf  ood  BoiMlUmi. 
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Smoke,  &c. — cont. 

Cosaerat.  741. 

Davies  {Holctgray),  750. 

firoonuin  (De  Bergue),  779. 

Blampoil,  797. 

Roger,  813. 

Robertson,  818. 

TITilAon,  843. 

Hopkinson  and  Hopkinaon,  8&1. 

Matthews  and  Fermlay,  865. 

Brooman     {Sauret     and    De 

Fleury),  882. 
Young,  897. 

Clark  (FoucM  and  Moret),  911. 
Robinson  and  Varley,  928. 
Martin,  930. 
Worssam,  950. 
Watkin,  951. 

"Wise,  Field,  and  Aydon,  962. 
Chaplin,  966. 
Tennant,  974. 
Lancaster,  979. 
Prideaux,  997. 
Blackburn.  998. 
Hiscocks,  998. 
Sherwood,  1012. 
Molden.  1018. 
Oall.  1025. 
Vuldy,  1046. 
Newton,  1052. 
Chesters,  1054. 
Begg,  1065. 
Botterill,  1069. 

Clark  {Piret  and  Michel),  1080. 
Barrows  and  Burrows,  1090. 
Abbott,  1099. 
Newton,  1124. 
Newton  {Fiaher),  1138. 
Turner,  1156. 
Robertson,  1162. 
Humphrey,  1177. 
Bagsnawe,  1178. 
Dawson,  1186. 
Hauworth,  1206. 

Speed  accelerating.  See  also 
TransmittiDu:  motion  to  driv- 
ing  wheels  ;  Motion  trans- 
mitting I  Regulating  speed, 
&'c. : 

Ivory,  781. 
Gollings.  868. 
Rastouin,  1019. 

Speed  indicators.  See  also  Re- 
gistering apparatus,  &c. : 

Newton  {JXlen),  22. 
Bailey  and  Bailey,  298. 
Norton  and  Landless,  980. 

Springs.  See  Bearing  and  other 

springs. 
Shafts  of  engines.    See  Axles 

and  shafts. 


Starting    and    stopping   gear. 

See  also  Reversing  gear : 

Humphiys,  219. 
Makinson,  1211. 

Starting  valres  and  gear : 

BeTis,i2. 
Howden,  630. 
Hicks,  828. 

Stays  and  staying  steam  boilers : 

Fanshawe  and  Jaques.  282. 
Hewett,  302. 

Husband  and  Quick,  799. 
Jordan,  1038. 

Steam  admitted  to  boiler  fiir- 
naces.  See  Admitting  steam 
to  boiler  furnaces. 

Steam,  increasing  its  expansi- 
bility : 

Fletcher  and  Hamer,  835. 

Steam,  its  power  actively  em- 
ployed in  naval  warfare.  See 
Kams  on  shipboard  worked 
by  steam. 

Steam    boiler    combined  with 
rotary  power  apparatus : 
Uren,  22. 

Steam  boiler  explosions.  See 
Explosion  of  steam  boilers, 
prevention  of. 

Steam  boilers  (stationary),  in- 
cluding marine  steam  boilers 
and  upright  steam  boilers, 
which  see  under  separate 
headings.  See  also  Loco- 
motive and  similar  boilers; 
Steam  generators ;  Steam 
boilers  revolving;  also  Fixing 
boiler  tubes;  Setting  steam 
boilers;  Furnaces,  &c.,  and 
Flues  and  tubes : 

Harrington,  13. 

Barrans,  15. 

Hill,  17. 

Yule,  18. 

Barr6,19. 

Rowan  and  Horton,  24. 

Wain,  25. 

Morrison,  80. 

Bateson,  33. 
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Steam  boilers,  &c. — cont, 

Smythie8,1217  (Supplement), 

Humpbrm  40. 

Davies  (Verrier),  44. 

Horton  and  Keudrick,  46. 

Hopkinson  and  Ridings,  47. 

Sykes,  Sykes,  and  Crossley,  40. 

Weems,  63. 

Jones,  65. 

Boulurd,  69. 

Johnson,  66. 

Pullan,  Cresswell,  and  Longstaff, 

69. 
Trayes,  74. 
Fletcher,  76. 
Apsey  and  Buckwoll,  79. 
mUer,  80. 
Grimaldi,  82. 
Soutter,  91. 
Pollit,  93. 
Miller,  98. 
GUes,  107. 
Wardle,  111. 
Hill,  117. 
Calvert,  118. 
Petrle,  119. 
Sautter,  120. 
Macnab,  124. 
Uiddell,  127. 
Burch,  137. 
Pearce,  142. 
Roberts,  145. 
Hydes,  145. 
Bagshaw,  149. 
Wmiams,  149. 
Howden,  160. 

Galloway  and  Galloway,  156. 
Davies  (Montgomertf),  168. 
Hudson,  160. 
Prince  iJ)e  Bayelt),  160. 
Wilson,  172. 

Johnson  {Prouvost),  176. 
Longridge,  178. 
Wilson,  181. 
Mennons  (Lehot),  182. 
Mennons  (Fradet),  182. 
Yavasseur,  184. 
Weallens,  188. 
Hendry,  190. 
Hawksley  and  Wild,  197. 
Armour,  198. 
Bremner,  201. 
Sykes  and  Sykes,  202. 
Cass,  202. 
Shand  and  Mason,  1227  (Supple- 

meiU). 
Bury,  208. 

Bramwell  and  Owen,  217. 
Wilson,  1228  (SupplemetU). 
Homersham,  220. 
Burcb.  221. 

Newton  (Prindle),  221. 
Cater,  222. 

Roddewig  (Schmidt),  223. 
Shepard,  228. 
Rigby  and  Lowe,  229. 
Harlow,  1231  (Supplement), 
ArmatroDp^,  2S0. 

9.  £«• 


Steam  boilers,  &c. — cont. 

Leeraing.  282. 

Leach,  233. 

Smyth,  233. 

Fauldinsr,  286. 

Grimaldi.  237. 

Parker,  Wells,  and  Wells,  246. 

Shaw,  1234  (Supplement), 

Hughes.  249. 

O'Uanlom,  231. 

Galloway,  Galloway,  and  Wil- 
son, 252. 

Kinsey,  263. 

Anthony,  262. 

Barr«,263. 

Hesketh  and  Parsell,  263. 

Chaplin,  1239  (Supplement). 

Macnab,  273. 

Holt,  276. 

Henry  (Giffbrd), 282. 

WUson,  1241  (Supplement), 

Brooman  (Friedmann  and  De 
Erlanger),  286. 

Simpson,  1242  (Supplement). 

Cowan,  1244  (Supplement). 

Rydfll,  294. 

Hewett,  302. 

Grimaldi.  306. 

Allchin  and  Allchin,  307. 

Selby,  308. 

Brooman  (Friedmann  and  De 
Erlanger),  313. 

Howden,  316. 

Meriton,  327. 

Tolhausen  (Larmanjat),  883. 

Joseph.  1246  (Supplement). 

Law.  337. 

Johnson  and  Morris.  351. 

Mennons  (Velini),  383. 

Hirst  and  Taylor,  386. 

Shand  and  Mason,  891. 

Adamson  and  Leigh,  394. 

Redstone  (Bedetone),  395. 

Green  and  Mathers,  400. 

Macnab  (410). 

Waygood,  418. 

WUliams,  418. 

Prince  (Langen),  424. 

Field.  432. 

Jefibreys,  434. 

Brooman  (Delafond  and  Cor* 
radi),  446. 

Napier  and  Rankine,  445. 

Auld  and  Auld,  447. 

Linton  (Shaw),  448. 

JohnfK>n  (B^rendorf),  454. 

luglis,  466. 

Varley  and  Orowther,  457. 

Wilkinson,  469. 

Morley,  471. 

Clark  Louvie),  1264  {Supple^ 
went). 

Hadfleld,  467. 

Wilde,  499. 

Musgrave,  502. 

Smethurst,  603. 
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Steam  boilers,  &c. — cont, 

Gedge  {Carmien),  1290  {Supple- 
ment JB.). 
QeAge  {Camtien),  1280  {Supple- 
ment B.). 
Swinburne  and  Stanly,  607. 
Hill  and  Hill.  509. 
Spencer,  509. 
Goucher,  515. 
Barber,  518. 

Heather  and  Redfern,  534. 
Ellis,  587. 
Lee     and    Winter    {Lamed^, 

540. 
Calvert,  542. 
Boberts,  543. 
Barron,  546. 
Blackburn,  548. 
Shand,549.  ^^„ 

Winans  and  Winans,  1267  {Sup- 
plement). 
llmans  and  Winans,  566. 
Bradshaw,  571. 
Eirkham,  573. 
Jones,  574. 

Galloway  and  GaUoway,  576. 
Walls,  578. 

Bussell,  1268  {Supplement)* 
Hargreaves,  581. 
Newton  {Waterman),  584. 

Jean,  587. 

Ivory,  690. 

Brooman  {Meyn),  691. 

Bowing,  696. 

Honckton,  598. 

Cutler,  601. 

Brooman  {Lequin),  616. 

Stewart,  617. 

Howden,  630. 

Hall  634. 

Oakley,  656. 

Winstansley  and  Kelly,  669. 

Clayton,  670. 

Longridge,  673. 

Martin,  694. 

Clayton,  739. 

Cochrane,  751. 

Wise,  772. 

Ivory,  781. 

Blampoil,  797.  ^  .  ,    „^ 

Husband  and  Quick,  799. 

Amos  and  Anderson,  817. 

Galloway,  819. 

Lewis,  825. 

Davies  {Porter),  825. 

Lake,  839. 

Cass,  840. 

fthomson,  841. 

Wilson,  843. 
AHevne,  846. 
Hetherington,  861. 
Brooman  {Meunter),  864. 
Wilson  and  Howden,  866. 
Newton   {Thayer  and  Fond), 

Swarbrick,,   8warbiitik,^mi. 

brick  and  SvMbxkik,  W. 
Bjdill.872. 


Steam  boilers,  &Cw — eont. 

Adamson,  891. 
Newton  ( Jfi^eft^O),  900. 
Elliott,  914. 
Lyttle,  918. 
Barclay,  921. 
Newton  {SergeanH),  090. 
Lake  0^. 

Soutar  {McDoweU),  948. 
Green  and  Green,  946. 
Smith  and  Batho,  056. 
Bonneville  {Bonmard),  058. 
Wise,  Field,  and  Aydon,  062. 
Chaplin,  966. 
Emmet,  969. 

Gedge  {Barbier-Terroioii),  078. 
Newton   {Davis,    Bama,    tm 
AnahU),9l^. 

Wheeler,  983. 

Townsend,  985. 

Wilson,  988. 

Warriner,  989. 

Barclay,  996.  

Cherry,  Crossly,   and  Bowear, 
1005. 

Adamson,  1006. 

Hall,  1009. 

Bonneville  {Chaudoir),  1028. 

Gedge  {MondinX),  1028. 

Da^es  {Nillv^),  1038. 

Newton  {Atwater),  104L 

Shanks,  lQ4fI. 

Jordan,  1058. 

Thomson,  1064. 

Bavies  {Schaubet),  1067. 

Green,  1073. 

Holt,  1078. 

Green,  1087. 

Voss,  1087. 

Burrows  and  Burrows,  1000. 

Eraser,  1092. 

Lishman,  1114. 

Hawksley,  Wild,  and  Astboiy 
1116. 

Plant,  1122. 

Bonneville  {PeHtpierre),  1128. 

Daglish,  1143. 

Baldwin,  1147. 

Fisher,  1160. 

Newton   {Feyh   and   JBmenf) 
1166. 

Haseltine  {Wiard),H98, 

Tongue  {Miller),  1170. 

Newton  {Bailey) f  1176. 

Clark  {ChevaUerh  1101. 
BickinSyHeywood,  and  Hollant 

1194. 
Bamsbottom,  1196. 
Heyns,1204. 
Lewis,  1209. 
Storey,  1211. 


Steam  boilers  (revolving) : 
V  Grimaldi,  237. 
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Steftm  (sonip&nion  workiog 
engine  for  platelajen ; 

Dtmu,  K7. 

Steam  encines  ue  oUuified 
under  the  following  heads, 
vis.  ■. — Agricultuml  steam  en- 
gines  i  Beam  Bteftm  engines ; 
Compouad  high  and  low- 
pressure  steam  ennines ;  Disc 
■team  engines ;  Fire  engines 
(steam);  Gravitating  en- 
gines or  wheels ;  Locomotive 
steam  eagines ;  Locomotive 
steam  carriagea ;  Marine 
steam  enginea )  Oscillating 
steam  engines ;  Pendulous 
steam  engines ;  Portable 
steam  engines ;  Pumping 
(team  engines  ;  Reaction 
emiBnion  engines ;  Recnpro- 
cating  statiooarj  steam  en- 
gines ;  Regenerative  steam 
engines;  Rolling  drum  steam 
engioes;  RotBiy  steam  en- 
^nes;  Steam  cwTTing  en- 
^nes ;  Steam  generating 
eng^s ;  Steam  engines  com- 
bined with  machines  ;  Steam 
power  wheels  or  engines  ; 
Semi-rotary  steam  engines; 
Traction  steam  engines;  and 
Trunk  steam  engiaeg. 

Steam  enginea  combined  with 
machiaea.  See  alio  Ma- 
chines combined  with  steam 
engiDes : 

Smythies,  1117  (5i>t>pl«i«)ifl. 

StersDS  iDitrtmd),  ISiO  iSup- 

Orlnubwr.lZSI)  (5«ppl«iiw»0. 


Steam  engines,  &c. — eont. 

Broomaa    ISuquet    ami  Sti 

trsnil,  I^ei  iSappttnimD. 
BSerti,  ISillSuppUnuiU). 
Wright  and  Wright,  IB&I  {B%p 

AUej^TlBH  (AlpflJffMOl). 
Gwinno,  im  iSmpgltmmi). 
WiboD,  1828  ia»pplmetU). 


msnl). 
Clark     ISeotl,    Brayltf,    and 

Pi«.),ia3a(SBP?!f™.«;). 
S&voryiuiil  Snvary.  U3B  {Su^ 

flmunt). 
fifroUe,  laaD  {aupplenimt). 
Wilson.  lUl  (Smiplemmt). 
Simnon,  1U2  iSmmltmaiU). 
Towler,  BreiK.  and  Xoddingi, 

IMS  ISuj^emenl). 
SiHHooB,  IJU  (Supplrmtafi. 
QrHBOa.  lasS  ISuppl^imi  B.). 
Jmiei,  13SH  {Supphmmt  B,). 
Vf light  f  Coitarinix  and  Cbntb«j, 

1205  (SNffljJstWflf). 
Siena,  ISttS  (SajipltiHent  S.) . 
Si«c,  laiO  {SttppUniBiil). 
UiirulaT,  ^i. 
Wright  [OfuonntB  and  Combe). 

liei  iSuppIomenlj. 
Gilohmt,  lilHl  ISuppiemmtt). 


■Gedge  IParmi™),  IZflo  (SspplS' 


Qau.ML 

Hanro  add  fioott,  189. 


uidentii 


Harrison,  81*. 
HarriBon,  Sil. 
Clark  uid  Batho,  12TS  (SuppU- 

Winstanalej'  and  Kelly,  es8. 
Penrice,  070. 


-^ n,Tfli. 

Graireler.  7tS. 
Hobbbu,  ■"" 


Bhipton  and  Mitchell.  S2g. 
NevtOQ  (tfiU»t,XiUH4,X'iatu, 

and  OroMjM,  BSO. 
Hanwell  and  Haswell,  ia. 
lobiooa  {Bauptj.sn. 
JoneiLSn. 
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Steam  engines,  &c. — cant, 

Xmmj  and  Mmaaey,  M7. 

Low,  917. 

Hnlme,  960. 

Roatledge  and  Ommanney,  952. 

Brown,  962. 

Boering  {Saehs),  988. 

PMurioe,  1001. 

Winlqr  and  Winby,  1081. 

Walker.  1083. 

Qedf^  (Mvsciaceo),  1048. 

Brunton.  1110. 

Bofcer,  1119. 

Smith.  112S. 

Mitchell,  1125. 

Bouifleld  (Elsbero),  1180. 

Johnson  ( Wriahth  11S8. 

Robinson  and  Smith,  1184. 

Gedge  (Muaciaeeo),  1158. 

Tongae  (Jamsa  and   Ckmdiet), 

1166. 
Kirlt,  1170. 
Hunter,  1173. 
Boering.  1179. 
Boutledge     and     Ommanney, 

1182. 
Newton  (Habicht),  1188. 
Simpson,  1189. 
Haseltine  {Burleigh),  1192. 
Bobinson  and  Smith,  1203. 
Gray,  1206. 
Simons  and  Brown,  1213. 

Steam  engines  (miscellaneous) 

of  peciiliar  construction : 

Newton  (Fom),  179. 

Parker  and  Batman,  840. 

Whittaker,  568. 

English,  643. 

Mountain.  646. 

De  Kercado,  647. 

Symes,  1276  {Supplement). 

Miller,  636. 

France,  797. 

Newton  {Boot  and  Benjamin) , 

963. 
Gtodge    {Chenet  and  Lacoate), 

956. 
Justice.  1120. 
Clark  {Merriam  and  Gushing), 

1130. 
Simpson,  1189. 

Steam  generative  engines^  gene- 
rating  their  own  steam : 

Roberts.  33. 

Siemens,  114. 

Boberts,  135. 

Roberts,  208. 

Brooman  {Archibald),  300. 

Nicholls,  640. 

Newton  {Danjbrd)^  889. 

Muschamp  and  O&rd,  1Q4&. 

Chatwood  and  StuTgQon,lAiSi&. 


\ 


Steam  and  fluid  jets,  propelling 
bj  reaction  : 

Bonlton.  1175. 
BQyman,iaQ2. 

Steam   and    pressure   gauges. 

See  alsi  Gauges  and  meters  : 

Orew,  8. 

Newton  (Alien),  O. 

Miller  and  Kemp,  46. 

Pal]an,6S. 

Clarke,  85. 

Albrecht,  173. 

Sear^,  184. 

Collins,194. 

Eaves,  210. 

Orimaldj,  287. 

Baitoj  and  Bail^,  886. 

Bar(day,840. 

Vidie,  852. 

Weems  and  Weema,  865. 

Barchur,421. 

Allcroft,462. 

?yfe,478. 

Barday,406. 

Silvester,  506. 

Newton  {Juetiee),  606. 

Applegate^  626. 

Munro  and  Scott,  686. 

Murdoch,  566. 

Navlor,  667. 

Galloway  and  Galloway,  576. 

^ey,  Blake,  and  BaU^,  688. 

Mash.  611. 

Brockhurst  and  Sullivan.  64S. 

Weild  {Justice),  787. 

Johnson  {Biordan),  892. 

Gisbome,  898. 

Wright,  900. 

Hackett,1087. 

Thomson.  1064. 

Davies  {Quinn),  UOS. 

Coffey,  1138. 

BelleviUe,  1188. 

Steam  generators  (variously 
composed  of  coiled  or  bent 
tubes,  or  of  groups  of  tubes, 
or  of  chambers  in  series  com- 
municating and  combined 
therewith,  or  disposed  alone 
in  furAaces  and  furnace  cham- 
bers). See  also  Generating 
steam: 

Grimaldi,  2. 

Belleville,  11. 

Bowan  and  Horton,  24. 

Boberts,  35. 

Bamsden,40. 

Svkes,  Sykes,  and  Crossly,  49. 

Gonrlay  and  Kemp.  62. 
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Steam  jteneratora,  &c. — con(. 

BoaiBine,  B8. 

Memiona  {Ktiffler),  M. 

Qrimaldi.  lOS, 

Clark  {Job),  lU. 

Vt.tiia  lilontaomiTt),  IBS. 

Hatheson.  189. 

Heunoiu  (Fradtt),  ISE. 

BlwdeB.  107. 

Beiuan.ZOt. 

aoberts,  208. 

Sidlev,  211. 

8;k«,     S;koB.   and    CrOBslsj, 

Hughes,  aw. 

Bovbh  Bod  Bortoa,  UO. 

Green  and  Green,  !80. 


Ua.Tea,!S*. 

Winkmwn,S8tl. 

Bewett.StK. 

Broomui  lp»Bt<mrtimrd),  303. 

Newton  (Aq/iHl).  Sia. 


Mutln,  eiS. 

Kidd.S3S. 

LaucMl. 

Buwell,  ew. 
mckett-flSS. 

NBwton'd     . 
Johnsmi  tSai 

Miirslull.  m. 
Dsvlea  (Holagrof),  ItW. 
Huch  and  Wmdliuuea,  !89. 
dark  (Z>I«S^),T88. 


HuUej,  »M. 

Johnstm  (^Brown),  8«3. 

Bommlnirer  (JToilvr).  860. 

JohnsDiil^wIori),  87i- 

JohnsoB  (Broirfcm),  8§T. 

Boulton.eu. 

Jotnucni  (J>rliM<),  W. 

Sturgeon,  MO. 

JohnKin   {Sarriton  mid    Lu- 

deri).  960. 
JordoD.BSS. 

Braoman  (SaOnriUs).  989. 
OedRe  llfffiMr),  1010. 
Hoinvd  and  Bnufield,  Ull. 


Steam  generators — eotU. 
Kewton  (Oaufbrd),  lOEL 
llnmanl.1083. 
Tiald  and  Wi»e,  1103. 
Faiibank,  1104, 
Howard  and  Boiiaflold,  1119. 
Bamsbattom,  IISO. 
Bouaaeld  (XcKmtit),  1138. 
Twlbill,  lllW. 
Coffey,  119S. 
BoTinaD,  ISOi. 

Steam  hammera : 

Hewitson  knd    Walker,    131S 

(aupplevuiU). 
Imraj'     and     Copeland,      121 S 

iSuppltaunt). 
ScotUliiS  {Supplement). 
Jot,  l«. 
Pairbaim  (HaateBU),  laffl  (Sup- 

vlmumt). 
mnton  and  Cowan.  1924  {Sup- 

pUrnent). 
SEand  and  Maaon.  ISSI  [Sup- 

Bramwell  and  Owen.  SUA 
Hobdon,  l^aa  {SitppiemeKi). 
Norman.  li«0  {S»iypltmeitt). 
Fairnle.v,  1240  {Sitppkmeiit). 
WUson.  aas. 

Rowan,  1241  {Sapplemmt). 
Joy,  I24G  (Supplemgae), 
™-i: {Sshtvarltkopff), 


PTf'tfmtfaO. 


Batlsr,  IMT JaBpjSep 
MeUor  and  Whdey, « 


Ony.sa. 
fitur^oon.  &3 
Davy,  BW). 


OBdl>ouij*«;, 

BAjnribot  tom,  339. 
Dodge.  854. 
Wright,  «se. 
VauKliBu.  SW. 
BakBwell  (JoAwm],  STB. 
Pilkington.  SBB. 
Mauey  and  Uassey,  907. 
DaiiGs.  030. 

Dufrene  (Theeeacl),  IDIS. 

Tongue  (Jomw  and   CamUct). 
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Steam  jackets.  See  aho  Heat- 
ing cjlindera,  &c. : 

Newton  ( fVatermem),  M. 

MACDal>,27S. 

M eiTitt.  276. 

Newton  {Boot),  287. 

MafCnftb,  8S2. 

FHk,a08. 

HomphryB,  409. 

Cowper.  428. 

Besla7,4e0. 

Jackson  and  Watkins,  400. 

Elder,  618. 

Young  and  Kirk,  661. 

8wBnn.846. 

Kochs,1128. 

Variey,  1187. 

Newton  {Mar^c),  1168. 

Steam  jets  employed  for  clean- 
ing boiler  tubes.  Sec  Clean- 
ing boiler  tubes,  &c. 

Steam  jets  employed  as  auxiliary 
power: 

lUUnaon.  ini. 

Steam  jets    hastening  fiimace 

draughts : 

Delabaire,  42. 
Bousfleld  (NiehoU),  1152. 

Steam  jets  inducing  and  impel- 
ling the  flow  or  water  and 
fluids.  See  aho  Feed  water, 
supplying;  Raising  and  forc- 
ing water,  &c. : 

Belabarre,  42. 

Phillips,  60. 

Newton  (Bqgera),  241. 

Bonafleld  (Chase),  267. 

Macintosh,  292. 

Clark  {Pradel  and  Wahl),  841. 

Parker,  1248  {Su/pplement). 

Newton  (Brear),  1260  {Supple- 

ment). 
Stewart  and  Bobinson,  476. 
Wilson,  478. 

Pletcher  and  Bower,  478. 
Barclay  and  Morton,  499. 
Craig,  626. 
Thompson,  681. 
Gleave  and  Young,  639. 
Humphrys,  543. 
Johnson  Oardire  and  Patek), 

1267  (Supplement), 
Parker,  602. 

Barclay  and  Morton,  610. 
Newton  (Lansdell^  Alter,  and 

Francis),  649. 
Barclay,  701. 


Steam  jets,  &c. — etnU. 

Fletcher  and  Bower,  719. 
Craig  (TWrdfc),  780. 
Bobmeon  and  Grealuuii,  788. 
Boger,  818. 
Greeham,  848. 
Bonlton,  868. 
Newton  (Setters),  875. 
Brooman     (De    Betmreaard), 

906. 
Bonlton,92S. 

McEwan  and  Neilson,  981. 
Watkin,961. 

Wise.  Field,  and  Aydon.  962. 
Barclay,  1282  (Suppiement), 
Bobertoon,  1015. 
Woodward     and     Woodward, 

1017. 
Gresham,  1007. 
Thomson.  1064. 
Newton  (LansdeO),  11Q6, 
Aydon  and  Field.  1118. 
Bobmson  (Sellers),  llSl. 
Bousfleld  (Nichols),  1152. 

Steam  joints.  See  Joints,  ex- 
pansible, &c. ;  Joints  and 
joining,  &c. 

Steam  ports  and  passages.  See 
Ports,  ways,  and  passages, 
&c. 

Steam  power  obtaining,  in- 
creasing: 

Boyman,67. 
Symons,  388. 

Steam-power-wheels  or  en- 
gines : 

Bntdiet,  Vonwiller,  uid  SeUer, 

8. 
Boyman,  67. 
Stevenson,  87. 
Chevillard.  200. 
Coffey,  268. 
Macintosh,  298. 
Parker,  1248  (Supplement). 
Brakel,  Hoehl,  and    Gimther, 

884. 
Braddock,  462. 
Budden  (Pilkm0km),46^, 
Thomson,  581. 
Lloyd,  686. 
Tenran,  606. 
Southam,  665. 
Bavard  (Bruwier),  748. 
Knab,  769.     . 
Galloway,  78T. 
Couprant>  818. 
Brookes   (PerrigauUj   Farcat, 

FaroifL  Farcot,'Chdteau,  and 


INDEX  OF  SUBJECT  MATTER. 


1351 


Steam-power-wheelSi&c**— con/, 

Gedge  (AppS),  978. 

Wenner,  1068. 

Newton   {Farcot   and   Petri* 

gcmU),  1066. 
Praser,  1117. 
White  {SelUer  and  HemMWt), 

1143. 
Yon  BAthen,  1150. 
Newton  {Harris),  1206. 

Steam  pressure  regulators : 

•   Belleville,  11. 
Bussell  and  Brown.  184. 
Cass,  202. 
Blake,  206. 

Bonneterre,  Erhart,  and  Monti, 
868. 

Steam  pumps.  See  also  Pump- 
inf(  engines;  and  Rotary 
pumps: 

Shand  and  Mason,  1227  {Sup- 
plement). 

KnoweldeiL  297. 

Peel  and  Simpson,  1266  {Sup* 
plement). 

Brooman  (i>o&&«),  697. 

Wilson,  706. 

BAmsbottom  and  Blacklmm, 
807. 

Hicks,  828. 

Goodfellow,  860. 

Benson,  914. 

Newton  {Eoot  and  Benjamin), 
963. 

Hoskold  and  Brain,  992. 

Clark  (Cameron),  1060. 

Brown,  1092. 

B«ade  {LanadeU),  1118. 

Worth,  1136. 

DeBusett  and  Dale,  1284  {Sup- 
plement). 

Newton  {Boot),  1166. 

Lake  {Earle),  1158. 

Kirk,  1170. 

Steam  regulating  valves.    See 

also  Valves  : 

B^ziat,  149. 

Blake.  206. 

Spink,  250. 

Holt,  276. 

Perrin,  306. 

Wood.  344. 

Parron,  366. 

Green  and  Matheni,  400* 

Ihitton,  405. 

Morley,  471. 

Barrett,  Exall,  Andrewes,  and 

Barrett  {Perry),  688^ 
Blake,  569. 
Bury  and  Price,  672w 
PinSde,  672. 
Smith,  609. 


Steam  regulating  valves — cont. 

Clark  {Lemaire),  635. 

Petrie,  791. 

Xeatham,  884. 

Poubert,  938. 

Cole,  Swift,  and  Soores,  986* 

Lewis,  1020. 

Pletcher,  1026. 

Bousfleld  {McKemie),  1126. 

Haseltme  {Wiard),  1168. 

Clark  (P«w<),  1210. 

Cutler  and  Brown,  1212. 

Steam  regenerated.  See  Re- 
generating  worked  and  other 
steam. 

Steam  returned  to  the  boiler 
after  being  worked.  See 
Feeding  worked  steam  to 
boilers. 

Steam  rollers : 

Clark  and  Batho,  1273  {Supple- 
.  ment), 

Henry  {Oellerat  and  Co.),  771. 
Crispin,  1071. 

Steam,  separating  watery  par- 
ticles tom  : 

Newton  {Waterman),  44. 
Miller,  80. 
Sautter  (GiU),  120. 
Townsend,  986. 
PoUit  and  Wigzell,  1084. 
Ireland,  1074. 

Steam  superheated.  iSee  Super- 
heating, &c. 

Steam  tillage.  See  also  Agri- 
cultural engines,  and  Agri- 
cultural implements : 

Savory  and  Savory,  1286  {Sup- 


plement), 


^roUe,  1289  {Supplement). 
Bomaiue,  819. 
Powler,  Greiff,  and  Noddings, 

1249  {Supptemewt). 
Powler,  1254  (Supplement), 
Webb,  1271  {SupplemmU), 
Howiurd,  Bousneid,  and  nnn^r, 
■  644. 

Clark  {Blanchet),  728. 
Steevens,  768. 
Blanchet,  809. 
Hall,  880. 

Howard  and  Bousfleld,  881, 
Bowen,  988. 
Bischoff,  1036. 
Crv5^mA*^« 
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Steam  toy : 

SatUm,  1177. 

Steam  trap.    See  also  Water  of 
condensation,  &c. : 
Robertson,  1190. 

Steam   valves    and    valvular 

apparatus : 

Fuller,  Jaques,  and  Fanshawe, 

164. 
Moulton,  167. 
Hesford,  268. 
Standfleld,  293. 
Clark  and  Hope,  620. 
Needham  and  Pollitt,  604. 
0*Neill,  718. 
Btusell,  886. 
Nuttall,  900. 
Jenkins,  919. 
Newton  (Carhart),  927, 
Bennett,  974. 
Moore  {Moore)^  993. 
Waddell  and  Muir,  1060. 
Adolpb  {Charnoz),  1108. 
Scott  and  Hallowell,  1143. 
Clark  {Peet),  1210. 

Steam  whistles,  combined  or 
otherwise  with  safety  valves, 
gauges,  &c. : 

Thomas,  3. 

Aldred  and  Maynes,  28. 

Pullan  and  Crraswell,  66. 

Walker,  CO. 

Walker,  86. 

Calvert,  118. 

Warren,  179. 

Barlow  (Voelckner),  192. 

Penn,  195. 

Newton  (Rogers),  241. 

Brooman  (De  Beauregard),  303. 

Watremez  and  Kloth,  365. 

Auld  and  Auld,  447. 

Fife,  473. 

Lawrence,  668. 

Courtauld,  877. 

Cuthbert,  1059. 

Cutlibert,  1144. 

Steel  combined  with  india- 
rubber  for  valves  and  springs : 

Moulton,  167. 

Steel  plates  for  steam  boiler 
construction : 

Austin,  155. 


.Steering  gear  for  engines  and 
vessels,  operated  bj  steam : 

Aveling,  57. 

Taylor,  90. 

Travis,  116. 

Darley,  154. 

Weallens,  188. 

Wilson,  278. 

Bray,  291. 

Barclay,  349. 

Death,  389. 

Sickles,  437. 

Fauldfl.463. 

Law  and  Downi^  4179. 

Barclay,  496. 

Gedge  (Car mien),  1290  {Supple- 
ment B.). 

Howard,  Bousfield,  and  PiniKy. 
507. 

Morel,  553. 

Clark  and  Batho,  1273  {SuppU' 
ment). 

Morel,  677. 

Galloway,  787. 

Galloway,  819. 

Brooman  {Loubat),  919. 

Gray,  1206. 

Stirring  and  clearing  furnace 

fires: 

Johnson  {Carbin-De^Hriasiires), 

1. 
Belpaire,  31. 
Clark,  53. 

Martin  and  Purdie,  125. 
Martin  and  Wylam.  675. 
Clark  (Z>tfm^),  789. 
Boger,  813. 
Wilson,  843. 
Lookwood,  938. 
Abbott,  1099. 

Stone  working    and  crushing 

by  machines  combined  with 

steam  engines,  or  actuated 

direct  thereby : 

Stevens  {Canu),  1232  {Supple- 
ment). 
Low,  510. 
Gray,  524. 
Johnson  {Wright),  1138. 

Stop  valves.    See  also  Valves : 

Taylor,  1063. 
Coff^,  1138. 

Stopping  railway  tnuns : 

McGaulay,  161. 
I  De  Bergue  {De  Bergue),  915. 
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stuffing  boxes : 

Bousfleld  (Renwick),  113. 
Henry  {MUlion),  289. 
Pullan  and  Lake,  296. 
Sievier,  1289  {Supplement  B.), 
Humplirys,  409. 
Ooulthard,  BS8.. 
Winans  and  Wmans,  665. 
Eipley,  657. ,  _  ^^^  ,„ 

BiichaU  and  Borrows.1291  {Sup- 
plement B.). 
Attwood,  74/7.         ^  , 

Brooman    (2iacon/bttr3««  ana 

Perrin),  786. 
Morrison,  792. 
Ihiteme,  908. 

Superheated  steam.     See  also 

•Superheators : 

Parker,  1248  {Supplement). 
Martin,  642. 
Simes,  789. 
Boulton,  934. 

Superheating  steam : 

Belleville,  11. 

Harrington,  13. 

Yule,  18. 

Wain,  25. 

Yarrow  and  Neilson,  27. 

Huraphrys,  28. 

Morrison,  80. 

Bamsden,  40.  . 

Horton  and  Kendnck,  46. 

Brotherhood,  48. 

Sykes,  Sykes,  and  Crossley,  4fi. 

Bell,  50. 

Clark,  63. 

Newton  {Normana),  68. 

Partridfce,  59. 

BridKett,  60. 

Butlin,61. 

Pullan,  Cresswell,  and  Longstaff, 

69. 

Fletcher,  76. 
Wenham,  79. 
Soutter,  91. 

Mennons  {Qdche),  101. 
Newton  {Caravafho),  106. 
Wehnert  (2Voc*<w).109. 
Sautter  (CWW),  120. 
Macnab,  124.     ,  ^    , . 
Williamson  and  Perkins,  126. 
Grimshaw,  134. 
Clark  (Jbiff).  144. 
Adamson,  166.  ^    ^.     , 

Chellingworth    and    Tmirlow, 

167. 
Wilson,  172. 

Johnson  {Prouvost),  176. 
Mennons  {Fradet),  182. 
Young,  188. 
Weallens,183. 
Bremner,  201. 
Brooks  (Jfar^tn),204. 
PhilUps,  206. 
Bidtogr.Sll. 


Superheating  steam — cont. 

Sykes,  Sykes,  and  Crossley,  226. 
Armstrong, 230.  ^_.  .  „._ 
Chellingworth  andThurlow,  242. 

Elson,  267. 

Anthony,  262. 

Brooman  {De Beauregard) y^^. 

AUchin  and  Allchui,307. 

plr/er.  Wells,  and  Wells,  317. 

Barclay.  349. 

Huddart,385. 

AUibon  and  Snell,  387. 

Green  and  Mathers,  400. 

Macnab,  410. 

Cowper,  42i?. 

Nelson,  429. 

Beslay,460. 

Bousfteld  {Dickerson),  604. 

Thierry,  627. 

Barron,  646. 

Winans  and  Winans,  556. 

Ivory, 590. 

Martin,  613. 

Oakley,  658. 

Andreux  and  Coulon,  751. 

Salmon,  802. 

Galloway,  819. 

Boulton,  848. 

Boulton,  909.  ^    ^^  ^^^^ 

Newton  {Dar^ford),  1024. 

Stooks,  1U36. 

Campbell.  1040.  ^^^^ 

Chatwood  and  Sturgeon,  10o5. 

■     Holt,  1078. 

Lishinan,  1114.  .     ,^^ 

BoimexiWo  {Petitpterre),  1128. 

BousAeld  {Thierry) » 1149. 

Lewis,  1209. 

Superheaters : 

Newton  {Normand),  58. 

Partridge,  59. 

Butlin,61. 

Allen.  89. 

Taylor,  90. 

Newton  ( Caraodlho) ,  105. 

Clark  («^o^y).144. 

Brooks  {Marttn),  20*. 

Clark  {Amier)t  316. 

Meriton,  327.      ^      ^^^ 

Hart  and  Lavender,  856. 

Brooman  {Delafond  and  Cor- 

radi),  378. 
Huddart,  385. 

Nelson,  429.         ^     ,        _  ^ 
Brooman  {Delafond  and  Cor- 

radi)%  446. 
Baldwm,  511. 
S^ks,  1036. 
Campbell,  1045. 
Chatwood  and  Sturgeon,  1055. 

Superheaters    combined    with 
steam  boilers  and  generators : 
Belleville,  11. 
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Superheators,  &c. — eoni. 

Warn,  26. 

Tarrow  and  Neflson*  27. 

Humpbrys,  28. 

Bamwieii,  40. 

Horton  and  Kendrick,  46. 

Bell,  60. 

Weein8,6S. 

Pullan,  Creaswell,  and  Lcmgstaff, 
89. 

Soutter,  91. 

Macnab,  124. 

Johnson  {ProwMUt),  178. 

Weallans,  188. 

Bremner,  201. 

Bury,  208. 

Bidley.  211. 

Sykes,  Sykes,  and  Orosaley,  228. 

Anthony,  282. 

Green  and  Green,  280. 

Fanabawe  and  Jaques,  282. 

Allchin  and  Allchm,  S07. 

Monckton,  318. 

Williamson,  S47. 

Clark  {Lowrie),  1284  {Supple- 
ment), 

Howard  Bonsfleld,  and  Pmney, 
607. 

Goucber,  616. 

Winans  and  Winans,  668. 

Brooman  (Meyn),  691. 

Newton  {Wiart),70S. 

Brooman  (BelleviUe),  969. 

Howard  and  Bousfleld,  1011. 

Bousfleld  (McKemgie),  1128. 

Bonneville  (Petitpierre),  1128. 

Tanks  for  feed  water : 

Beatb,  889. 
Hall,  834. 

Tenders  carrying  engine  power : 

Mennons  (Velini),  888. 
Sturrock,  626. 

Tools  and  apparatus  for  clean- 
ing boiler  tubes  and  flues : 

Hardy,  1. 

Walls,  3. 

Greeu  and  Green,  280. 

Pox,  694.  ' 

Bonneville  {Chaudoir),  883. 

Hare,  897. 

Caithness,  Earl  of,  1089. 

Green,  1140. 

Eobinson,  1192. 

Newton  {JotibUn),  1201. 

Traction  steam  engines : 

Chaplin,  10. 

Taylor,  20. 

Aveling,  67. 

Clayton  and  Shuttleworih,  78. 

Taylor,  90. 

Travis,  116. 

Parley,  164.  > 


Traciion  steam  engines — eotU* 

CheUingwortfa    and    Tfanrioi 

187. 
Stevens  (8tet>ens),  226. 
Lee  and  T»^n,  227. 
Simonton,  239. 
Chellingworth    and    Thurloi 

242. 
Lee  and  Taplin,  284. 
Marshall,  279. 
Bra^,  291. 

Pullui  and  Lake,  296. 
Lee,  330. 
Fowler,  Greig,  and  Noddingi 

1249  {Supplement). 
Barclay,  349. 
Lee,  361. 

Fowler,  1254  {Supplement). 
Lee,  382. 
Death,  389. 
Selby,  419. 
Barclay,  4£1. 
Barclay,  422. 
Savage,  428. 
Lee  and  Lee,  426. 
Faulds,  463. 
Jones  464 

Aveling,  1263  {Supplement)^ 
Law  and  Downie,  479. 
Barclay,  498. 
Biddell,  500. 
Howard,  Bousfield,  and  Pinne: 

607. 
Bhickbnm,  648. 
Horel,  653. 
Homsby,  Bonnall,  and  Astbiu; 

662. 
Webb,  1271  (Supplement). 
Clark  and  Batho,  1278  {Snpp 

ment). 
Morel,  677. 
Roberts,  679. 
Lee,  716. 
Turner  and  Turner,  1278  {8t 

plement). 
Payne,  749. 
Salmon,  802. 
Henry     {Bemi&r     cMd     J 

mareet),  834. 
Mackenzie,  861. 
Alleyne,  870. 

Gedge  {Taillendeau),  873. 
Hall,  880. 

Keene  (iSicAards),  920. 
Bischoff,  1085. 
Clark, 1107. 
Appleby,  1107. 
Ph&Ups-Smith,  1129. 
Brooman   {Chcmvecm   and 
Carfart),  1182. 

Transmitting  motion  to  drivi 
wheels: 
I  Hawksley,  1237  {SuppUmtnU 


INDEX  OF  SUBJECT  MATTER. 


1355 


Transmitting    motion,    &o.  — 
cont, 

Fullan  and  Lake,  £98. 

Joblin,  301. 

Lee,  361. 

Lee,  382. 

M  akinson,  393. 

Selby.  419. 

Barclay,  422. 

Savage,  423. 

Lee  and  Lee,  426. 

Aitken,  466. 

FanldB,463. 

Aveling,  1268  (SupplemmU), 

Makinson,  492. 

Barclay,  496. 

BiddeU,  600. 

Sturrock,  526. 

Morel,  653. 

Webb,  12fn(.Supplemenfy. 

Clark  and  Batho,  1273  {Supple- 
ment). 

Howard,  Bousfield,  and  Pinney, 
644. 

Penrioe,  670. 

Morel,  677. 

Eoberts,  679. 

Lee,  716. 

Orowe,724. 

Clark  (BlancTiet),  728. 

Payne,  749. 

Henry  (OeUerat  and  Co,),  771. 

Blanonet,  809. 

Mackenzie,  861. 

Alleyne,  870. 

G^ge  {TcbillefUle<m),9!lS, 

Wilson,  917. 

Brooman  (LoubtU),  919. 

Keene  {Bichctrds),  920. 

Loubat,  974. 

ShAw,  1016. 
Clark,  1107. 
Appleby,  1107. 

Fransparent  eye  pieces  for  ex- 
amining the  interior  of 
boilers : 

Galloway,  Galloway,  and  Wilson, 

262. 
Whitehead,  282. 

Frank  steam  engines : 

Browan  and  Horton,  24. 

Dean,  Knowles,  and  Knowles, 

84. 
Gonrlay  and  Kemp,  62. 
Howden,  160. 

Davison  and  Paterson,  199. 
Dickinson,  269. 
Brooman  (Archibald),  800. 
Mennons  (Behu),  826. 
Miionab,832. 
Hnmphrys,  351. 
Kito^lden,  866. 
Sumphryg,  409t. 


Trunk  steam  engines — oonL 

Clark  (Meper  and  Meuer),  461. 
Homsby,  Bonnall,ana  Astbuxy, 

662. 
AUen,  662. 

Huch  and  Windhausen,  769. 
Stooker,  986. 
Clark  {WhiHng  and  Mowland), 

991. 
Newton  (Root),  1166. 

Trunk  pistons : 

Biowan  and  Horton,  24. 

Wain,  26. 

Dean,  Knowles,  and  Knowles, 

34. 
Gourlay  and  Kemp,  62. 
Shaw,  1234  (Supptement), 
Dickinson,  269. 
Humphrys,  361. 
Knowelden,  366. 
Humphrys,  409. 
Homsby,  Bonnall,and  Astbury, 

662. 
Allen,  662. 
Hicks,  828. 
Wheeler,  994. 

Thermo-dynamic  engine  t 

Newton  (Bafhet),  812. 

Throttle  valves  and  working 
gear.     See  also  Valves. 

Leatham,  29. 

Hamilton  and  Silver,  81. 

Johnson  {Duvoir),  83. 

Murton  and  Millington,  117. 

McNaught,  128. 

Pearoe,142. 

Gillies,  146. 

Kinsey,  263. 

Perrin,  306. 

Parkinson  and  Marsland,  899. 

Duffdale,  483. 

Walker,  484. 

Bury  and  Price,  672. 

PinMe,  572. 

Dean,  855. 

Haseltine  {SJUve),  1078. 

Tubes  within  tubes  in  boilers 
for  causing  circulation  of  the 
water: 

Bowing,  687. 

Newton  (TFitfrt),  798. 

Cochrane,  761. 

Wise,  Field,  and  Ay  don,  992, 

Tube  plates : 

Randolph  and  Elder,  616. 
Heather  and  Bedfem,  684. 
Nevirton  (Judaan),  598. 
Newton  (Howeil  amd  BirdtalX\A 
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Tube  plates —con/. 

Boosfleld  IJmlaon),  711. 
Newtou  {lAahthaU),  714. 
Newton  (Stimers),  1280  {Sup- 
plement). 
Mewton  (JudsoH).  881. 
Newton  IStimersh  911. 
Soutar  iMcDoweU),  0i3. 

Tubes  and  chambers  in  the  fur- 
naces and  flues  of  steam 
boilers: 

Barrans,  15. 

Harlow,  1281  (SupplemeiU). 

HTdes,  146. 

Knsej.  258. 

Hesketh  and  Panell,  268. 

Holt.  276. 

Hayes.  284. 

Brooman   (Frisdmann  and  de 

Erlanger).iSfi. 
JBrooman  {Friedmann  and  de 

Erianger).  813. 
Johnson  and  Morris,  851. 
Hirst  and  Taylor,  886. 
Smith,  613. 

Brooman  ( Xeyn).  891. 
Brooman  {tierret  and  SehfMi- 

zer),  016. 
Stewart,  617. 
Marshall,  717. 
Palmer,  731. 
Cochrane,  761. 
Blampoil,  797. 
Millar,  810. 
Oass,  840. 
Thomson.  841. 
Alleyne,  846. 
Barclay,  921. 
Smith  and  Batho,  956. 
Wise,  Field,  and  Aydon,  962. 
Chaplin,  966. 
Wilson,  988. 
Barclay,  996. 
Hall,  1009. 
Vuldy,  1045. 
Cheaters,  1054,. 
Botterill,  106& 
Green,  1073. 
Green,  1087. 
Frazer,  1002. 
Lees,  1095. 
Daglish,  1143. 
Twibill,  1160. 
Bobertson,  1162. 
Wilson,  1164. 
Tongue  (MiUer),  1170. 
Lewis,  1209. 

Tubes  and  pipes  for  boilers, 
condensers,  and.  super- 
heaters : 

Howell,  44. 

Fletcher,  76. 

Apiey  and  BuckweU,  19. 


\ 


Tubes,  &c. — cont. 

Allen  and  Glmsou,  89. 
Miller,  93. 

Green  and  Asbvy,  HI. 
Wall  196. 

Hawksley  and  Wild,  197. 
Davison  and  Faterson,  199. 
Burch,  221. 
AUan.  224. 

Green  and  Green,  280. 
Monckton,  318. 
McConnell.  397. 
Anderson,  369. 
Adamson  and  Leigh,  394. 
•    Brooman  (BeUtfond  cmd  Ofr- 

radi),4M. 
Chamberlain,  465. 
Thompson,  520. 
Jefh^ys,  521. 
Spencer,  652. 
1lein,656. 

Newton  (Judton),  503. 
Cochrane,  751. 
Lloyd    and    Lloyd     {Knieker- 

bocker),  753. 
Lloyd  and  Lloyd   {BtaOBWOod, 

753. 
B«id  (Clark),  767. 
Stott,  792. 
Newton  {La/oery  and  Stuart), 

806. 
Gkilloway,  819. 
Brooman  (Meunier),  854. 
Bomminger  (Moller),  860. 
Tweddell,891. 
Ashby,  912. 
Ghiselin  (Clark),  964. 
Bousfield  (Dudgeon),  1048. 
Gibson  and  Ellis,  1088. 
Field  and  Wise,  1108. 
Plant,  1122. 

Tunnelling  by  steam  machinery. 
See  Excavating,  &c. 

Turbines  for  steam  or  water : 

Hughes  (Vo88),  41. 

Turner,  250. 

Parker,  1248  (Supplement). 

Schiele,  561. 

Hoehl,  Brakell,  and  Gflnther, 

689. 
Schiele,  699. 
Harrison,  621. 
Boulton,  729. 
Wenner,  1053. 
Adolph  (Chamoz),  1108. 

Turning  agricultural,  traction, 
and  other  similar  locomotive 
engines : 
Pftterson,  76. 
Simonton,  239. 

Howard,  Bousfield,  and  Pinney, 
607. 
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'uming  engine  cranks  over  the 
dead  centres : 

Handco^  241. 

Parker.  Wells,  and  Wells.  246. 

Bisclioff,  1036. 

White  (Antaldi),  1180. 

Jniting  boiler  plates.     See  also 

Joints  and  joining. 

Monckton,  698. 

Bussell,  1279  (Supplement). 

Baldwin,  11«7. 

Jpright   steam    boilers.     See 
also  Steam  boilers. 

Horton  and  Kendrick,  46. 

Weems,  53. 

Fletcher,  76. 

Calvert,  118. 

Maonab,  124. 

RiddeU,  127. 

Burch,  137. 

Wilson,  181. 

Vavasseur,  184. 

Shand  and  Mason,  1227  (i9fip- 
plement). 

Burch,  221. 

Shaw,  1234  (Supplement), 

Hughes,  249. 

Galloway,  Galloway,  and  Wil- 
son, 262. 

Kinsey,  263. 

Chaplin,  1239  (Supplement), 

Menton,  827. 

Tolhausen  (Larmanjet),  333. 

Shand  and  Mason,  391. 

Green  and  Mathers,  400. 

IngUs,  466. 

Lee  and  Winter  (Lamed),  640. 
.  Boberts,643. 

Shand,  649. 

Winans  and  Winans,1267  (Sup- 
plement). 

Brooman  (Meyn),  691. 

Cutler,  601. 

Oakley,  666. 

Winstansley  and  Kelly,  659. 

Clayton,  670. 

Thomson,  841. 

Alleyne,  845. 

Newton  (Thayer  and  Pond), 
869. 

Elliott,  914. 

Green  and  Green,  945. 

Chaplin,  966. 

Newton   (Dams,    Davis,   and 
Anable),  983. 

Wheeler,  983. 

Wilson,  988. 

Davies  (ScJiaubel),  1067. 

Green,  1073. 

Green,  1087. 

Burrows  and  Burrows,  1090. 


Utilizing  waste  heat.    See  also 

Heating  steam  boilers  : 

Brooman  (Lequin),  616. 
Blacke,  864. 

Newton  (Fleteher),  975. 
Tongue  (Patau),  1016. 

Vacuum  creating. 

Datichy,  421. 
Paterson,  632. 
Lillie,  766. 
Parry,  922. 
I>aina,949. 

Vacuum  engines : 

Blake,  206. 
Parker,  1029. 
Boulton,1044. 

Vacuum  valves  and  gauges : 

Newton  (AUen),  22. 

Fletcher,  98. 

Albrecht,  173. 

Searby,  184. 

Bailey  and  Bailey,  298. 

AUcroft,  462. 

Murdock,  666. 

Brockhurst  and  Sullivan,  648. 

Adams  and  Parson,  966. 

Valves  are  placed  under  the 
following  neads,  viz. : — Ball 
valves;  Blow-off  vidve  and 
cocks ;  Combined  valves  ; 
Cocks  and  valves;  Cut-off 
expansion  valves  and  work- 
ing gear;  Delivery  valves; 
Distributing  cocks  and 
valves;  Exhaust  valves  and 
working  gear ;  Expansion 
valves ;  Feed  regulating 
valves  ;  Foot  valves ;  Fusible 
plugs  and  valves ;  Indicating 
gauges,  valves,  and  cocks; 
Induction  valves ;  Oscillating 
valves ;  Piston  valves ;  Pump 
valves;  Regulating  valves;. 
Safety  valves;  Slide  valves 
and  working  gear;  Steam 
regulating  valves ;  Steam 
vfdves  and  cocks  and  valvu- 
lar apparatus;  Stop  valves; 
Throttle  valves;  Vacuum 
valves  and  gauges;  Valves 
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Valves,  &c. — cont. 
for  air,  ficas,  and  vapour  en- 
gines; Valves  and  working 
gear  for  compound  engines ; 
Valves  and  working  gear  for 
steam  hammers ;  and 

Valves  and  working  gear  for 
steam  engines : 

Newton  {SchuUe  and  Sauck), 

2. 
Johnson   {Foasey),   1216  (Sup' 

plsm&nt). 
Hartley,  16. 
Morrison,  30. 
Newton  (Cro8by»  SawMge,  and 

Steams),  7L 
Clark  {AiffandLaudenmUUerh 

100. 
Travis,  116. 
Calvert,  118. 
Joy,  143. 
Crosland,  147. 
Fuller,  Jaques,  and  Fanshawe. 

164. 
Prentiss  (WtlUams),  169. 
Barling,  187. 
Bury,  208. 
Mash,  216. 
Hargreaves    and    Hargreaves. 

266. 
Beer  264. 
Knight   {Lee),    1288    {Supple- 

fnent), 
Davies  and  Evans,  268. 
Feamley,  1240  {Supplement), 
Calvert,  277. 
Henry  {Qiffiord)»  282. 
Brooman  {Archibald),  300. 
Beer,  322. 

Camp  {Steele),  839. 
Adams,  343. 
Kay  and  Hartley,  362. 
Fielding,     Fielding,    Fielding, 

and  Fielding,  363. 
Childs    {Ba^y  Uedstone,   and 

Bedstone),  377. 
Hook,  390. 
Goodfellow,  410. 
Wood,  415. 
Unsworth,  436. 
Husgrave,  439. 
Calrd,449. 
,        Morley,  471. 
Walker,  484. 
Penn,  488. 
West,  498. 
Ooulthard,  636. 
Clark  {Boot),  660. 
Bury  and  Price,  572. 
Piatt,  1269  {Supplement). 
Stanley  and  Stanley  1260  {Sup' 

plement). 
Inchley,  595. 


Valves,  &c. — eont. 

Crease,  603. 

Hohnan,  606. 

Bowing,  687. 

Newton  {Perre(),  690. 

Gedge  {de  Montm^),  780. 

Messer,  782. 

Blake  (fi{aik0),78S. 

Stevenson,  742. 

Taylorson,  762. 

Petrie,  791. 

Gedge  {de  Montm^ja),  801. 

Davey,  803. 

Henry  {foueauU),  806. 

De  Bergue  {De  JBergue),  818. 

Spencer,  821. 

Newton  {Bankin),^. 

Vaughan,  869. 

Massey  and  Massey,  907. 

De  Bergue  {De  Bergue),  915. 

Benson,  916. 

Bristol,  921. 

Newton_(2>atn*),  92S. 

Clark  {Washburn),  944. 

Hunt,  968. 

Kerr   {Hughes  and  PhUUpt), 

1031. 
Lewis,  1068. 
Atkinson,  1073. 
Beale,  1081. 
Yule,  1090. 
Kittoe,1096. 
Turton,  1101. 
Elder,  1114. 
Clark    {PhiUips    and  Hewst), 

1115. 
Naylor,  1117. 
Bamsbottom,  1186. 
Varley,  1187. 
Newton  {Boo£),  1156. 
Deacon,  1161. 
Bracewell,  Pickui),  and  Lund, 

1177. 
Bousfield  {Babeock  and   YF8- 

cox),  1214. 

Valves  for  air,  gas,  and  vapour 
engines  : 
Boulton,  729. 

Valves  and  working  gear  for 
compound  engines : 

Williamson  and  Perkins,  126. 

Edge,  131. 

Macnab,  273. 

Selby,  308. 

Howden,  315. 

Humphiys,  857. 

Elder,  373. 

Glanville,  417. 

Selby,  419. 

Mihaer,  471. 

Inchley,  595. 

L5bnitz,  756. 
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iTalves  and  working  gear  foe 

steam  hammers : 

Hewitson    and    Walker,    1216 

(Supplement). 
Imray  and  Gopeland«  1218  (Sup- 

piement). 
Joy.  143. 

Hobson,  1232  (SwopHement). 
Vetarley,  1240  {Supplement) . 
'Vfilson,  283. 
Joy,  1246  (Supplement). 
Philippson      (Sohwartekopff), 

1261  (Supplement), 
]U[usgraye,439. 
Bamsbottom,  612. 
Stui^eon,  636. 
Davy.  608. 
Yule,  706. 
Stevenson,  742. 
Pilkington,  896. 
Massey  and  Massey,  907. 
Buft^nd  (TTtevenet),  1018. 
Berry,  1039. 
Tongue  (James  and  Condiet), 

1166. 

Vaporizers      and     vaporizing 

fluids.    See  also  Generating 

steam: 

Wilson,  1228  (Supplement), 
Wilson,  1241  (Supplement), 
Jordan,  1106. 

Ventilation    of   engine  rooms 

and  places : 

Newton  (Brandt) » 160. 
Sievler,  1287  (SuppleTnewt  J?.). 
Wilson.  478. 
Penrice,  670, 
BiOgers,  786. 
Graveley.  766. 
Newton  (SomeaY  857. 
Aydon  and  Field,  1112. 

Vibration,  prevention  of: 

Silver,  66. 
Selby,  308. 
Barclay,  421. 
Barday,  495. 
Joyce,  661. 
Kotrison,  792. 

Vulcanite,  employed  for  tube 

plates  and  valves : 

Fuller,  Jaques,  and  Fanshawe, 

164. 
Newton  (Judaon),  693. 

Vulcanized  indian-rubber  used 

in  and  about  steam  engines, 

boilers  and  valves : 

MoNaught,  23. 
Normandy,  66. 
Taylor,  90. 


Vulcanized  indian-rubber,  &o* 
— cont, 

Eddington.  139. 

Fuller,  Jaques,  and  Fanshawe. 

164. 
Chellingworth   and    Thurlow, 

242. 
Kinsey.  263. 

Bowan  and  Horton,  260. 
Barr6.  263. 
Johnson  (Voes),  860. 
Ooulthard.  536. 
Newton  (Booraem),  686. 
Newton  {Jud^on)^  693. 
Bousfield  (Judeon),  711. 
Sanders,  746. 
Foster,  826. 

Newton  (Jackson) » 881. 
Jenkins,  919. 
Spencer  1007. 

Howard  and  Bousfield,  1011. 
Waddell  and  Muir,  1060. 
Ingram  and  Phillips.  1093. 
Kmrby,  113a 
Barwick  and  Tindall,  1200. 

Water  of  condensation  dis- 
charged from  cylinders,  pipes* 
and  vessels : 

Fletcher,  98. 

Delesalle.  126. 

Croshuid,  147. 

Cass,  202. 

Yiokerman.  210. 

Harlow,  1231  (Supplement). 

Elson,  267. 

Brooman  (IhibaUe),  266. 

Bailev  and  Bailey,  298. 

Needham,  311. 

Weems  and  Weems,  366. 

Parker  (Sohaffer),  369. 

Buuger  (Andreae),  433. 

Blake,  659. 

Alcau  (Oauchez),  667. 

Piatt,  1269  (Supplement). 

I/essware,  748. 

Wyllie  and  Gray.  883. 

Norton  and  Bttnger,  10<^. 

Winans  and  Winans,  1061. 

Seward,  1094. 

Norton  and  Btknger,  1121. 

Bamsbottom,  1126. 

Bobertson,  1190. 

Graham,  1207. 

Water  gauges  and  indicators : 

Thomas,  8. 
Morrison,  80. 
Miller  and  Kemp,  46. 
Pullan,  66. 
Walker,  60. 
Walker,  86. 
Moulm,  92. 
Warren,  179. 
DutiUeul,  186. 
Pinchbeck,  lt3!(« 
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Whier  gauf^efl,  &c. — cont. 

OoUins.  194. 

Peiin,  195. 

Bidge,20e. 

Eaves.  210. 

Newton  (Baina),  214. 

Parron,  244. 

Kinsey,  253. 

Howat,  S94. 

Pyfe,  478. 

Galloway  and  Galloway,  576. 

Healey.  6u4. 

Clark  {Weyher),  629. 

Bond.  637. 

Bmrell.  674. 

Trustwell  and  Trufltwell,  811. 

Johnson  {Bioirdan)y  892. 

Bennett,  974. 

Draper  and  Leech.  977. 

Johnson  ( Wright) .  1 1 8S. 

Johnson  and  Smith,  1184. 

Water  jets,  inducinfjr  and  im- 
pelling the  flow  of  aeriform 
fluids : 
Parod,681. 

Water  level  maintained  in  port- 
able, locomotive,  and  similar 
boilers  on  inclines  and 
common  roads : 

Parley,  154. 
Homersham.  220. 
Chellingworth    and    Thurlow, 

242. 
Lee,  330. 
Lee,  382. 

Mennons  {VeUni)»  883. 
Death,  389. 

Law  and  Downie,  479. 
Cope,  686. 
Adams,  786. 

Water     meters.        See     also 

Gauges  and  meters. 

Clark  (Foster  and  Foster),  462. 
Thomson.  486. 
Newton  (laTiam),  927. 
Lewis,  1068. 

Water  space  in  steam  boilers, 
lessening  of: 

Armour,  198. 
Huddart,  486. 
Johnson  (Drivet),  937* 

Water  in  steam  boilers,  circu- 
lated, regulated,  purified : 

Fletcher,  76. 

Maonab,  124. 

GalloMray  and  Galloway,  166. 

Dum6ry,  157. 

Longridge,  178. 


\ 


Whiex,  &c. — cont, 

Sykes  and  Sykes,  202. 

Benson,  205. 

Sykes,  Sykes,  and  Crossley,  226. 

Armstrong,  230. 

Anthony,  262. 

Penton,  265. 

Johnson  (Sarrison),  279. 

Panshawe  and  Jaques,  282. 

Topham,  358. 

Elder,  373. 

Adamson  and  Leigh,  394. 

Macnab,  410. 

Braddock,  468. 

Inglis,  465. 

Chamberlain,  465. 

Morley,  471. 

Bowing,  687. 

Newton  ( WiaH),  708. 

Marshall,  717. 

Palmer,  781. 

Cochrane,  761. 

Wise.  772. 

Clark  (DumSry),  789. 

Newton   {Thayer  cmd  Pond), 

869. 
Bydill,  872. 

Newton  (Mitchell),  900. 
Barclay,  921. 
Newton  (Sergeant),  989. 
Green  and  Green,  945. 
»mith  and  Batho,  966. 
Wise,  Pield,  and  Aydon,  962. 
Wheeler,  988. 
Wilson,  988. 
Barclay,  996. 
HalLl009. 
BischofP,  1085. 
Boulton,  1044. 
Jordan,  1058. 
Thornton,  1098. 
Pield  and  Wise,  1108. 
Jordan,  1105. 

Newton   (Feph   and  JEmert), 

1166. 
Tongue  (Miller),  1170. 

Water  tubes  and  chambers  in 
furnaces  and  flues  of  steam 
boilers.  See  Tubes  and 
chambers  in  furnaces,  &c. 

Water  wheels.  See  also  Coupling 

ste^m    engines    and    water 

wheels : 

Stephenson,  87. 
Spenoer,  834. 

Wheels    for    locomotive   and 
other  engines  and  carriages : 
Taylor,  20. 
Austin,  77. 
Taylor,  90. 
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Wheelsy  &c.-^coii^. 

Austin,  166. 

Bramwell,  217. 

Homerriiam,r  220. 

Johnson*  1229  {/ShtpplemmU). 

Chellingworth  ana  Thurlow, 
24.2. 

AcUuns,  2M. 

Hawksley,  1237  iSvpplemerU), 

Marshall,  279. 

Lee,  1243  iSuppiem&fU). 

Pullan  and  Lace,  296. 

Selby,  808. 

Barclay,  849, 

Knowelden,  366. 

Lee,  382. 

ManziDi,  407. 

Avelinpr,  1263  {Supplement). 

FeU,47S. 

Webb,  1271  {Supplement), 

Fell,  628. 

Clark  and  Batho,  1273  {Supple- 
ment). 

Peurioe,  670. 

Lee,  715. 

Orockford,  801. 

Salmon,  802. 

Wilson,  817. 

Galloway,  819. 

Howard.  860. 

Leatham,  884. 

Brooman  {Loubai)*  919. 

Keene  {Eichardt),  920. 

Bamsbottom,  929. 

Hiilme.  960. 

Pell,  1138. 

Gainsford,  114L 

Page,  1184. 

Winding  drums  for  agricul- 
tural engines  and  imple- 
ments : 

Eirby,  234. 

Savoiy  and  Savory,  1236  {Sup^ 

plement). 
Powler,  Greig,  and  Noddings, 

1249  [Supplement). 
Powler,  1264  {Supplement). 
Hall.  880. 
Howard  and  Boosfleld,  881. 

Wire  gauze,  used  in  boilers : 

Mennons  {Lehot),  182. 

Wood,  used  for    packing,  in 
the  fixing  of  boiler  tubes : 
Horn  {AUen),  217. 

Working  air,  gas,  and  vapour 

engines,  special  modes  of : 

Johnson  (Lenoir),  170. 
Johnson  {Prouvost)^  176. 
Gjers,  212. 
Arbds,  444. 
Boulton,  862. 


Working  compound  Mgh  and 

Inor   nrAflmii^.  AtAftm    Ancrinp.R. 


low  pressure  steam  engines, 
e  being  specialty  in  the 


Xll6rC        fc/VAUlK        0^\/VM«&UT  AAA        V*AV 

modes    or   constructive    ar- 


rangements : 

Walls,  3. 

Biowan  and  Horton,  24. 

Gk)urlay  and  Kemp,  62. 

Wenham,  79. 

Macnab,  124. 

Williamson  and  Perkins,  126. 

McNaught,  128. 

MardeU,  164. 

Weallens,  188. 

Oaas,  202. 

Miller,  216. 

Bollo,  232. 

Colbum,  259. 

Howden,  316. 

Macnab,  382. 

Elder,  373. 

Unsworth,  436. 

Henderson  {McLardif),  44/7. 

Milner,  471. 

Smethurst,  1266  {Supplement) . 

Booke,  864. 

Howard  {Jaokeon),  969. 

Elder,  1046. 

Crosland,  1062. 

Bamsbottom,  1126. 

Working    condensers,    special 

modes  of : 

Bippingille,  328. 

Amos,  370. 

Colburn,  406. 

Datichy,  421. 

Bousfield  {Steven8)y  629. 

Wright,  678. 

Newton  {UgMhall),  714 

Gwymie,  776. 

Davey,  803. 

Wheeler,  996. 

Wheeler,  1002. 

Working  condensing    engines 
without  air  pumps : 
Pisher  and  Pisher,  69. 

Working    engine    and    other 

pumps,  special  arrangements 

for: 

Spencer,  171. 

Davison  and  Paterson,  199. 
McNaught,  238. 
Spencer,  240. 
Macnab,  273. 
Hewett,  302. 
Newton  {Lee)»  326. 
Macnab,  332. 
Spencer,  368. 

Peel  and  Simpson,  1266  {Sup- 
plemeiitV 
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Working  engine,  &c.—eant. 

Ged|^  {SBcapat),  12B8  (Suppie- 
Spencer,  48L 

Howden,  6S0. 

Lupton.  Wbittaker.  Whittaker, 

and  Hartl^,  666. 
Ged(re  {deMoi^i^ja),  720. 
Goodfellow,  860. 
DKnea  iXiUu8),l(as. 
Brown.  1092. 
Be  Buxett  and  Dale,  1284  {Sury- 

plemetU). 

Working  gear  for  dampers : 

Barrett,  408. 
Cuthell,  401. 

Working  gear  for  governors : 

Leatham,  29. 

Oillis,  32. 

Haworth,  174. 

Lane.  266. 

HUI,401. 

Meriton.  404. 

Hyde  and  Hvde,  406. 

Davies  (Jenkins  and  JumeUe), 

414. 
Newton  (Wdckemie),  651. 
Henry  Ctbucault),  806. 
Henry  (FouccnUt)^  1109. 
Smith  and  Jackson,  1212. 

Working  gear  for  steam  engine 
valves : 

Bonlton,  6. 

McNaught,  23. 

Newton  (Crosby,  Savage,  and 

Steams),  71. 
Bollo,  232. 
Kirby,  234. 
Meyer,  252. 
Hargreaves    and    Hargreaves, 

266. 
Knight    (Lee),   1238    (Supple- 

mewt). 
Hesford,  268. 
Davies  and  Evans,  268. 
Newton  (Stevens),  270. 
Calvert,  277. 

Newton  (Buchanan),  309. 
Beer,  322. 
"Wood,  344. 
Allen,  372. 
Brakell,  Hoehl,  and  GUnther, 

384. 
Desgrandschamps,  397. 
Brown,  402. 
Button,  406. 
TTngworth,  436. 
«Trave,  439. 
449. 
r  and  Okea,  4!5^ 


Working  gear,  &c. — cont. 

Varley  and  Crowther,  467. 

Petrie.  460. 

Mellor  and  Wfaaley,  472. 

Spencer,  482. 

Ingli8,40S. 

Barclay,  496. 

Swinburne  and  Stanley,  507. 

Neill,651. 

Stewart,  670. 

Newton  (Buchanan  and  Big 

^ar),  688. 
Brakell.  Hoehl,  and  G^tiu 

(We8(fieild),GS», 
Elder,  618. 

Clark  (LenuUre),  6S6. 
Brookes  (Ouyee),eSS, 
Coates,  6S0. 
Maude  (Bdson),  653. 
Fletcher.  656. 
Barlow  (Salter),  688. 
Haseltine  (Woodbury),  680. 
Yule,  706. 

Taylor  and  Dow,  719. 
Cuthell,  764. 
Haseltine  (Silver),  766. 
Gibson,  768. 
Ivory,  781. 
Simes,  789. 

King,  Smith,  and  HoweD,  80S. 
Millar,  810. 
Spencer,  821. 
Brookes  (Vabe),  824. 
Lester,  831. 
Batho,  843. 
Jones,  871. 

Wyllie  and  Gray,  883. 
Bobertson,  902. 
Vernon  and  Hodgkins,  905. 
Amoldi,  956. 
Hunt,  968. 
Clark  (Whiting  and  BowUuid 

991. 
Abel  (Tranchant),  1019. 
Farey,  1022. 
Smith,  1030. 
Kerr   (Hughes  and  PhiUips 

1081. 
Clark  (Cameron),  1050. 
Bond,  1056. 
Milner,  1078. 
Haseltine  (Shive),  1078. 
Clark   (PhiU^s   and  Jffewet 

1116. 
Farmer,  1142. 
Swann,  1159. 
Chapman,  1161. 
Hindley,  1178. 
Robinson  and  Smith,  1203. 
Bousfield  {BabcockandWUeoi 

1214. 

Working      injectors,      specii 
mode  of : 
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Workinfi^  regenerative  engines, 

the  mode  of: 

Siemens,  114. 

Johnson  {Prouvost),  176. 

Working  steam  boilers,  special 
modes  of: 

Armour,  196. 

Ck>lbiirn,  260. 

GaUafent,  829. 

Brooman  {Lequin)^  016. 

Galloway,  819. 

Cochrane,  1284  {Supplement), 

Working  steam  engines,  there 
being  specialty  in  the  various 
modes  or  in  the  construc- 
tional arrangements : 

Walls,  s. 

Roberts,  36. 

Newton  (Waterman),  44. 

ilsher  and  ilsher,  69. 

Salmon,  92. 

Mnrton  and  Millington,  117. 

Calvert,  118. 

Tuck,  128. 

Bousseau,  133. 

Dawson  (Kennish),  166. 

Spencer,  171. 

Barling,  187. 

Bidley,  211. 

Humphrys,  219. 

Newton  iBogers),  241. 

Handcock,  241. 

S^ink,  260. 

Rippingille,  266. 

Calvert,  277. 

Henry  (Giford),  282. 

Brooman  (Archibald),  300. 

Gallafent,  329. 

Camp  (Steele),  339. 

Bennett.  348. 

Parker  (Schqffer),  869. 

Thompson,  364. 

Park,  366. 

Temperley,  369. 

Brooman  (Ddckfond  and  Cor- 

radi),  378. 
Death,  389. 
Dutton,  406. 

Macintosh,  1269  (Supplement), 
Datiohy,  421. 
Duntse  (Ashe),  442. 
James,  448. 
Smith,  462. 
Newton  (Dickson  and  Jones), 

468. 
Paul.*470. 
Maoe,474. 

Day,  Lamb,  and  Summers,  627. 
Bousfield  (Stevens),  629. 
Adams,  644. 

Clark  (Merlanchon),6i6, 
Clark  (Root),  660. 


Working  steam  engines,  &c. — 
cont, 

NeiU,  661. 

Whittaker.  668. 

Wood,  Whitehead,  and  Tetlow, 

698. 
Brooman  (Barbier),  626. 
Brookes  (Ouyet),  688. 
Nicholls,  640. 
Bowan,  664. 

Newton  (Lathrop),  668. 
Brodie,  669. 
James,  716. 

Blake  (Button  and  Blake),  788. 
Crosland,  764. 

Huch  and  Windhaosen,  769. 
Calvert,  773. 
Ivory,  7S1. 
Boulton,  783. 

Gedge  (de  Montm^ja),  801. 
Gkblloway,  819. 
Hicks,  828. 
Durham,  829. 
Fletcher  and  Hamer,  886. 
Swann,  846. 

Lawrence  (Bwbank),  869. 
Yauffhan,  869. 
Wyllie  and  Gray,  888. 
Newton  (Dat\ford),  889. 
Pokutynski  and  Mycielski,  892. 
Boulton,  931. 
Beck,  997. 

Newton  (Atwater),  1041. 
Boulton,  1044. 
White  (3fon^),  1068. 
Hawdon,Hawdon,and  Heather, 

1066. 
Taylor,  1063. 
Kittoe,  1096. 
Jordan,  1106. 
Praser,  1117. 
Bennett,  1147. 
Erskine,  1186. 
Pield,  1196. 

Working  steam  expansively : 

Morrison,  30. 

Newton  (Cro^,  Savage,  and 

Steams),71. 
Wenham,  79. 
Cartwright,  88. 
Williamson  and  Perkins,  126. 
Taylor  and  Cooper,  164. 
Masb,  216. 
Colbum,  269. 
Parker  (Schqff'er),  869. 
Scheutz,  888. 
Brown,  402. 
Dutton,  406. 
Cowper,428. 

Booth,  Booth,  and  Booth,  489. 
Mihier,  471. 
Spencer,  482. 
Bowing,  687. 
Taylor  and  IK>w,  719. 
GiD8Qn.768. 
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Working  tteam,  &o.— eoiU. 

Newton  (Molard),  776. 
Gedge  {de  MontmSa),  SOL 
Kins,  Smith,  aod  fiowell,  806. 
Wyuie  and  Qnj,  88S. 
Clark  ( Washbum),  9M. 
Gedge  (Chettee  tmd  LaeoBte), 

966. 
Hunt,  968. 
Smith.  1080. 
I>aTieB(^«»ii«),1088. 
Naylor,  1117. 
Chapman,  1161. 
BnoeweU,  Plokap,  and  Lund, 

1177. 
Field.  1190. 

Workinff  steam  hammers,  ac- 
cordiiS^  to  special  modes 
or  constmctioiial  arrange- 
ments: 

HewitBon    and   Walker,    1216 

(Bwpflemewt), 
Imray     and     C<q)eUuid),    1218 


Joy,  1*8. 
Fabrbaim  {Hem 


pletnenf). 


Working  steam  hammers,  Sa 
— cont. 

Winter  and  Cowan,  1824  {Suj^ 

pUment). 
Bramwell  and  Owen,  217. 
Hobstm,  1282  {Supplemenf). 
Feamley,  1240  {/Swpplemmt), 
Wilson,  283. 
Fhilippson  (Sehwairtzkopff)$ 

1261  {SupplsmetUy.  ■ 
AUeyne,  1252(Suppiemeta), 
Mellor  and  Wlia%,  4172. 
Sturgeon,  635. 
Davy,  608. 
Armsikrong,  601. 
Butler,  703. 

Carbott  and  Outts,  736. 
Bamsbottom,  822. 
Newton  (NiUM,  imiut,  NUks 

and  Crow>49),  880. 
Bamsbottom,  839. 
Dodge,  864. 
Vaughan,869. 
Massey  and  ICassey,  907. 
Davies,  969. 
Emmet,  960. 

DuArend  {Thehenef),  1018. 
Berry,  1039. 
Paget,  1148. 
Tongue  {James  and  Cfondie^, 
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in. 

ABRIDGMENTS  (in  Classes  and  Chronologically  arranged)  of 
SPECIFICATIONS  of  PATENTED  INVENTIONS,  from  the 
earliest  enrolled  to  those  published  under  the  Act  of  1852. 

These  books  are  of  12mo.  size,  and  each  is  limited  to  inventions  of 
one  class  only.  They  are  so  arranged  as  to  form  at  once  a  Chronolo- 
gical, Alphabetical,  Subject-matter,  and  Reference  Index  to  the  class 
to  which  they  relate.  Inventors  are  strongly  recommended,  before 
applying  for  Letters  Patent,  to  consult  the  classes  of  Abridgments  of 
Specifications  which  relate  to  the  subjects  of  their  inventions,  and  by 
the  aid  of  these  works  to  select  the  Specifications  they  may  consider  it 
necessary  to  examine  in  order  to  ascertain  if  their  inventions  are  new. 

The  following  series  of  Abridgments  do  not  extend  beyond  the  end  of 
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pubhshed  in  classes,  but  will  be  found  in  chronological  order  in  the 
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logical and  Descriptive  Index. 
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1.  BSJUir  TiUBS  AKD  Pipes,  price  4d,,  by  post  5d, 

2.  SEWiira  AiTD  EHBBOiDBmira  {2nd  edition),  price  Is,  Qd,,  by  post  1«.  M, 

8.  Maftjbe,  price  4d„  by  post  6d, 

4.  FBBSEBVATioir  07  SooD,  Part  I.,  A.D.  1691-1855,  price  ^,t  by  post  6d,-~ 
Part  II.,  AJ).  1856-1866,  price  Qd„  by  post  7d, 

6.  Mabiitb  PfiOPULSioir,  price  U,  l(kf ..  by  post  28. 2d, 

6.  Haitupactube  op  Ibox  abd  Stbbl,  Parts  L,  II.,  St  III.,  A.D.  1621-1857, 
price  18,  6d..  by  post  U,  9d.— Part  lY^  AJ).  1857-1865,  price  2s,  Qd.,  by 
post  2a,  Sd. 

9.  Aids  to  Locohotioit,  price  6d.,  by  post  Id, 
8.  Steam  C  vltxtbe,  price  M,»  by  post  IM, 

*  /S^i9«  Notice  on  paf;e  16. 


9*  Watohss,  Clocks,  axd  othbb  TntxEWSPWUk  Part  L,  AJ>.  li6a.-l8W,piioe 
8d^  by  post  lOd.— Fart  II.,  AJ).  1867-1806,  prioe  9dL,  hy  post  9ftd. 

10.  FiBB-AXKS  AVD  OTHSB  WSAPOIS,  AMMUHlTiOH,  ASD    AOOOTTTBXMBHTB, 

Part  I..  A  J).  1588-1858,  price  Itf.  4d.,  by  post  1«.  8(1.— Part  IL,  AJ).  18<»- 
1806,  price  is.  2d^  by  post  %8.  Qd, 

11.  PJLPES.    MANUTACTFSE    op   PaPBB    PASTEBOABD,    JJSJ>    PAPIERpMlCEi, 

price  lOd^  by  post  1«. 

12.  Papeb.  Currnro,  Foldiko,  jlbd  Obxamxstisq  ;  nrGLtmiird  Ehyxlopbb, 

Cabds,  PAPES-HAjfGiNas,  &C.,  prico  8d.,by  post  lOd. 

13.  Ttpooeaphic,  Lithogbaphic,  &  Platb  PBivmra.    Part  I.,  AJ).  1617- 

1857,  price  28,  Sd.,  by  post  89. 4tf.— Part  IL^AJ).  1858-1861,  prioe  28:,  I7 
po8t2f.6d. 

14.  BLBACHiira,  Dnura,  asd  Pbihtiko  Yashs  afd  Fabbigs,  price  89. 4d.,  h7 

post  4«.  2a. 

15.  Electbicity  and  Magnetism,  tbxib  Geitebatiox  Aim  AFFLiCAiion, 

Part  I..  A.D.  1766-1857,  price  8«.  id.,  by  post  4«.— Part  IL,  AJ).  1868-1886 
price  Off.  4(2.,  by  post  9«.  lOd. 

16.  Havupactubb  abd  Apfucatiobs  ov  Ibdia-bubbbb,  Gutea-pibgel 

fto. ;  IB CLTTDDre  AiB,  FiBB,  ABD  WAiEB-PBOGBnre.  prioe  2b.  SeL,  Iqr  POK 
8«.4d. 

17.  Pboductiob  abd  Applxoaixobs  ov  Gab,  Fnrt  I.,  A.B.  1681-1858,  price 

2f .  4d.,  by  post  3ff.— Part  IL,  AJ).  1869-1866,  prioe  7ff.,  by  post  78, 6d. 

18.  Mbtals  abd  Allots,  price  Is.  lOcL,  by  post  2*.  4d, 

19.  Photogbapht,  Part  L,  AJ).  1888-186(1,  prioe  8du  by  post  lOci.— Put  E, 

AJ).  1860-1865,  price  U,  8d,,  by  post  U,  lOd. 

20.  Wbayibg.  Part  I.,  AJ).  1620-1859,  prioe  4f.,  by  post  6*.— Pkurt  XL,  AJ).  UOO- 

1866,  price  2ff.  8d.,  by  post,  Sff.  la. 

21.  Ship  Buildibg,  Bbpaibibg,  Shbaxhibg,  Laubghibo,  Ac,  Part  L,  AJ). 

1618-1860,  price  2*.  ^.,  by  post  8ff.— Part  II.,  AJ).  1861-186^  prioe  U.  ttf, 
by  post  Sff . 

22.  Bbickb  and  Tiles,  Part  I.,  A.D.  1619-1B60,  prioe  1«.«  by  postu.  4df^¥ui  7L, 

AJ).  1861-1866,  price  8<2.,  by  post  9d, 

23.  Platibg  OB  COATIBG  Mbtalb  WITH  Hbtalb,  Part  L,  AJ).  1687-lMO, 

price  lOd.,  by  post  Iff.  2d.— Part  IL,  AJ).  1861-1865,  price  lOci.,  by  post  Hi. 

24.  PoTTEBY,  Part  I.,  AJ).  1626-1861,  prioe  lOci,  by  post  Iff.—Part  IL,  AD. 

1862-1866,  prioe  M.,  by  post  7d, 

25.  Mbdioibe,  Subgbbt,  abd  Dbbtistbt,  price  8ff.  4(1.,  by  post  48. 

26.  Music  ABD  Musical  Ibbtbubcbbts  (2»<20(it^to»),prioeU.lOJ.,b7post2i.&2. 

27.  OiiA— Abimal,  Ybgetablb,  abd  Mibbbal,  prioe  6ff.6e2.,  by  post  7ff. 

28.  8PIBBIBG;  IBCLUDIBG  THE  PbBPABATIOB  OB  FLBBOUS  MACTBIiiLS,  AID 

THE  Doubling  op  Yabns  and  Thbbads,  Part  I.,  AJ).  162^1863,  prioe 
24ff.,  by  poRt  25ff.  6i2.— Fart  II.,  AJ).  1864-1866,  price  2ff.by  post  2ff.  ^i, 

29.  Lace  and  otheb  Looped  abd  Nbttbd  Fabbios,  price  lOff.,  by  post  10*.  8d. 

30.  Pbefabatiob  and  Oombustiob  OB  Fuel,  prioe  17ff.,  by  post  17ff.  9d. 

81.  Saibing,  Lowebing,  and  Wbighibg.  Part  L,  AJ).  1617-1866,  prioe  IlJ„  \fj 
post  llff.  8(2.— Fart  IL,  A.D.  1866,  price  Qd.,  by  post  7<f.   * 

32.  Hydbaulics,  price  16ff.,  by  post  16ff.  lOd. 

83.  Bailways,  price  6ff.,  by  post  5ff.  4d, 

34.  Saddleby,  Habness,  Stable  Fittings,  &0.,  price  Iff.,  by  post  iff.  2d. 

35.  BoADS  AND  Ways,  price  Iff.,  by  post  Iff.  2d. 

36.  Bbidges,  Viaducts,  and  Aqubducts,  price  lOd.^  by  post  Iff.    . 

37.  Weiting  Inbtbitments  and  Matbbials,  price  Iff.  4d.,  byi(k>8t  1«.  7d. 

38.  Bailway  Signals  and  Ooumubioatibg  Afpabatub,  price  6ff.  10d„  hf 

post  6ff.  2d. 

89.  FuBNiTUBE  AND  TJPHOLSTEBY,  price  2ff .,  by  post  2ff.  4d. 
40.  Acids,  Alkalies,  Oxid-bs,  aitd  ^^li£^^(|a^»^%a«^^bY  post  4ff.  4c2. 
'^ ,  AXBOBAUTiCB,  price  4d.,\)y  VQ«^i  ^« 
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4IL  Pebpasatxov  axb  Us9  OP  ToRiOGO,  prioe  lOd^  by  port  U. 

45.  Books,  Pobevouob,  Oabimusbs,  Ac^  prioe  lOd.,  by  post  l».- 

44.  Lamps,  Gabdlbstickb,  Ohakdeliebs,  and  other  iLLUMiirATnra  Appa- 
SATUS,  price  28. 6d.,  by  port  39. 

46.  Nesslbs  akd  Purs,  price  6<2.,  by  port  7f2. 

4&  CASBiAaas  AHD  oiHEB  Ybhiglbb  pos  Bailways,  prioe  6«.  6d,  by  post 
69.6<2. 

47.  Umbrellas,  Parasols,  aitp  Waleiito  Sticks,  price  lOd.»  by  port,  lUd, 
4B.  SuoAR,  price  l«.'  lOd.,  by  post,  2«.  l|d. 

40.  Steam  EireiirB,  Pari;  I.  (in  two  volumes).  A.D.  1618-1860,  price  98. 4(1.,  by 
port,  108.  lOd.— Part;  IL  (in  two  volumes),  AJ).  1860-1866,  price  48.  lOd.,  by 
I)0rt6f.  6d. 

IV. 

OOBOnSSIOKEBS  of  PATENTS'  JOURNAL,  pubUshed  on  the 
evenings  of  Tuesday  and  Friday  in  each  week.  Price  2dL  By 
*  Post,  33.  Annual  Subscription,  including  postage,  23s.  6d.,  which  may 
be  remitted  by  Post  Office  Order,  made  payable  at  the  Post  Office, 
Holbom,  to  Mr.  Bennet  Woodcroft,  Clerk  to  the  Commissioners^ 
Patent  Office. 

Contents  of  Journal. 


1.  Applications  for  Letters  Patent. 

2.  Grants  of  Provisional  Protection 

for  six  months. 

8.  Inventions  protected  for  six  months 

by  the  deposit  of  a  Complete 

Speoiflcation. 
4.  Nonces  to  proceed. 
f.  Patents  sealed, 
t.  Patents  extended. 
7.  Patents  cancelled. 
&  Patents  on  which  the  third  year's 

stamp  duty  of  60^.  has  been  paid. 

9.  Patents  which  have  become  void 

by  non-payment  of  the  stamp 
dut^  of  602.  before  the  expiration 
of  the  third  year. 


10.  Patents   on    which  the  seventh 

year's  stamp  duty  of  1002.  has 
been  paid. 

11.  Patents  which  have  become  void 

by  non-payment  of  the  stamp 
duty  of  100^  before  the  expira- 
tion of  the  seventh  year. 

12.  Colonial  Patents  and  Patent  Law. 

18.  Foreign  Patents  and  Patent  Law. 

14.  Weekly  price  lirts  of  printed 
Specifications,  &c. 

16.  Official  advertisements  and  notices 
of  interest  to  Patentees  and  In- 
vemtoro  generally. 


IKBBX  to  FOREIGN  SCIENTIFIC  PERIODICALS  contained  in 
the  Free  Public  Library  of  the  Patent  Office,  published  on  eyery 
alternate  Friday  evening.  Price  Id.  By  Post,  2^.  Annual  sub- 
scription, including  postage,  5«.  5dL,  which  may  be  remitted  by 
Post  Office  Order,  made  payable  at  the  Port  Office,  Holbom,  to 
Mr.  Bennet  Woodcroft,  Clerk  to  the  Commissioners^  Patent  Office. 


VI. 

1.  PATMT  LAW  AMENDMENT  ACTS  (15  &  16  Vict. 
cap.  83,  A.D.  1852;  16  Vict.  cap.  5,  A.D.  1858;  and  16  &  17 
Vict.  cap.  115,  A.D.  1858) ;  together  with  the  RULES  and 
REGULATIONS  issued  by  the  Commissioners  of  Patents  for 
Inventions,  and  by  the  Loitl  Chancellor  and  the  Master  of  the 
.  RoUsy  under  the  Acts  15  Sc  16  Vict  c.  88,  and  16  &  17  Vict, 
c.  lis"    Price  erf.    By  Post,  7d, 


S.  APPENDIX  to  the  SPECIFICATIONS  of  ENGLISH  FA- 
TENTS  for  REAPING  MACHINES.  BjB.WoaDCBO0R,VJLS. 
Price  6<.  6dL    By  Post,  6«.  lldL 

3.  INDEX  to  ALL  INVENTIONS  PATENTED  in  ENGLAND 

from  1617  to  1854  inclusiTe,  arranged  under  flie  greatest 
nnmber  of  headt,  with  paralld  reference!  to  INVENTIONS  and 
DISCOVERIES  described  in  the  scientific  works  of  VARIOUS 
NATIONS,  as  classified  by  Professor  Schnbarih.  By  B.  Wooi>- 
GROFT,  F.R.S.  Price  Is.  By  Post,  U,  Id. 
The  foreign  works  thns  indexed  fbrm  a  portion  of  the  Library  of 
the  Commissioners  of  Patents,  where  they  may  be  oonaoltied. 

4.  EXTENSION  of  PATENTS  to  the  COLONIES.— Abstract  of 

Replies  to  the  Secretary  of  State's  Cironlar  Despatcli  of  JannaiT  S, 
1853,  on  the  subject  of  the  Extension  of  Patents  for  InTentiom 
to  the  Colonies.  Sec<md  E^tion,  iri&i  Revised  Table.  1861. 
Price  28.    By  Post,  2«.  2dL 

5.  SUPPLEMENT  to  the  SERIES  of  LETTERS  PATENT  and 

SPECIFICATIONS,  from  A.D.  1617  to  Oct  1852;  consistug 
for  the  most  part  of  Reprints  of  scarce  Pamphlets,  descriptive  of 
the  early  patented  Inventions  comprised  in  that  Series. 

OOVTBVTS. 

1.  Metsllics ;  or  the  Treatise  of  Metallica,  briefly  ccmiprehending  tiie  doetrins 
of  diverse  new  metaUical  inventions,  &c.  By  Simof  Stitbtbvavt.  (Ld» 
ten  PatetU,  dated  2»th  February  leiL)    FrioeU.4d.{  bypo8t,lj;fidL 

8.  A  Treatise  of  Metallica,  but  not  that  which  was  published  by  Mr.  Simos 
Sturtevant,  upon  his  Patent,  &o.  By  Johf  Rovevzov,  (ZetterM  JMeid 
granted  AJ>,  1612.)    Price  4(i ;  by  post,  ^d, 

8.  A  Commission  directed  to  Sir  Bichard  Wynne  and  others  to  inquire  opoB 
oath  whether  Nicholas  Page  or  Sir  Ktoholas  Haxsb  was  the  first  in* 
yentor  of  certaine  kilnes  for  the  diying  of  malt»  fto.  Ao.  {Letters  Patemk 
Nos.  88  and  85,  reepectiv^  dated  Uk  April  1628,  and  aartf  JWyl88&) 
Price  Sd. ;  by  post,  W. 

4.  Dud  DiTDLBT's  Metallum  Martis ;  or  iron  made  with  pit-coale,  searcosle, 
Ac.  {Letters  Patent^  Nos,  18  and  117,  respeetietiiif  ddued  Sted  Fiebrmairji 
1620,  and  2nd  May  1638.)    Price  8<2. ;  by  po^t,  9c2. 

6.  Description  of  the  nature  and  working  of  the  Patent  Watersooop  Vheds 
invented  by  William  Whblbb,  as  ooiflpared  with  the  raising  wheels 
now  in  common  use.  By  J.  W.  B.  Iranslated  from  the  Dutch  by 
Dr.Tolhausen.  {Letters  Patei^,  No.  J3fl,  dated iUh  June  IML)  Price  St.; 
by  post,  2s.  lid. 

8.  An  exact  and  true  definition  of  the  stupendous  Water-oommandiiurEnginft 
invented  by  the  Bight  Honourable  (and  deservedly  to  be  pmsed  and 
admired)  Edwabd  Somebsbt,  Lord  Marquis  of  Wobcestbb,  Ac  Ac. 
{Stat  16  Car.  IL  e.  12.  A,D.  1668.)    Price  4d. ;  by  post,  4Ad. 

7.  Navigation  improved;  or  the  art  of  rowing  ships  of  all  rates  in  calms  with 
a  more  ea^,  swift,  and  steady  motion  than  oars  can.  By  Thomas  Saybst. 
{Letters  Patent,  No.  Z4U,  dated  Vith  January  1696.)  Price  If. ;  by  posl^ 
Is.  \d. 

8.  The  Miner's  Priend;  or  an  engine  to  raise  water  by  fire,  described,  fte 
By  Thomas  Sayeby.  {Letters  Patent.  No.  Sfi6,  dated  2Rth  July  1096,  and 
Stat.  10  db  11  Will.  in.  c.  81,  AJ>,  1699.)    Price  Is. ;  by  post.  Is.  Id. 

9.  Specimina  Ichnographica ;  or  a  brief  narrative  of  seveikl  new  inventions 
and  experiments,  particularly  the  navigating  a  ship  in  a  cahn,  fta  By  iOBM 
Allen,  M.D.  (x;et««r<Pae«ne,Ad.618,(to^7M.^ft«riMei729.)  FlloeSdi: 
by  post,  Sid. 
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lOl  A  dflsoription  and  draught  of  a  new-inveuted  Machine  for  carrying  vessels 
or  ships  out  of  or  into  any  harbour,  port,  or  river  against  wind  and  tide,  or 
in  a  calm,  ftc  By  Jonathan  Hulls.  {Letten  Putewt,  No,  656  dated  2^Mt 
Deeember  1788.)    Price  Sd, ;  by  post,  9d, 

11.  An  historical  account  of  a  new  method  for  extracting  the  foul  air  out  of 
ships,  Ac.,  with  the  description  and  draught  of  the  machines  by  which  it  is 
penbrmed,  Ac  By  Samubl  Suttoit.  the  Inventor.  To  which  are  an- 
nexed two  relations  given  thereof  to  trie  Royal  Society  by  Dr.  M^d  and 
Mr.  Watson.  {Letters  Patent,  No,  602,  dated  IQth  March  17M.)  Price  U, ; 
by  post.  It.  \d, 

12.  The  letter  of  Master  William  Dbumsiond  for  the  construction  of  machines, 

weapons,  and  engines  of  war  for  attack  or  defouce  by  land  or  sea,  &c. 
Bated  the  <9th  Beptemper  1626.  {Scotch  Patent,  temp.  Car,  11.)  Price  4d. 


A  FREE  LIBRARY  and  READING  ROOMS  are  open  to  the 
FubHc  daily,  from  10  till  4  o'clock,  in  the  Office  of  the  Commis- 
sioners of  Patents,  25,  Southampton  Buildinp^s,  Chancery  Lane. 
In  addition  to  the  printed  Specifications,  Indexes,  ana  other 
publications  of  the  Commissioners,  the  Library  includes  a  Col- 
lection of  the  leading  British  and  Foreign  Scientific  Journals, 
and  text-books  in  the  various  departments  of  science  and  art. 

Complete  sets  of  the  Commissioners  of  Patents'  publications 
(each  set  including  more  than  2,700  volumes  and  costing  for 
printing  and  paper  nearly  ^2,600)  have  been  presented  to  the 
authorities  of  the  most  important  towns  in  the  kingdom,  on 
condition  that  the  works  shall  be  rendered  daily  accessible  to  the 
public,  for  reference  or  for  copying,  free  of  all  charge.  The  following 
list  gives  the  names  of  the  towns,  and  shows  the  place  of  deposit, 
so  far  as  ascertained,  of  each  set  of  the  works  thus  presented : — 


Aberdeen  {Me^anies*  InstittUion), 
Belfast  {Queen*$  CoUege), 
h&rw\e:f{0%UdhcM), 
Birmingham  {Central  Free  Library-^ 

Pretence     Department,    Batcl\ff 

Place), 
Blackburn  {Free  lAbraru  and  Mu' 

eeum.  Town  MaU  StreeQ. 
Bolt<m-le-Moors  {PvMie  Library,  Ex» 

change  Buildinas), 
Bradford,   Yorkshire   {Borough  Ac* 

eounian^t      Ojjice,      Corporation 

Buildinge,  Swain  Street). 
Brighton  {Town  Hall), 
Bristol  {C%^  Library,  King  Street). 
Bomlcy  {(Mee  cf  the  Burnley  im» 

provement  Commistionera), 
Bury. 
Carlisle  {Public  Free  Library,  Police 

Office), 
Chester  {Town  HaU,  Northgate  St.) 
Cork  {Boyat  Cork  Instn,  Nelson  Place), 
Crewe  {JuaHwav  Station), 
Darlington     (mechanicr    InstOutCt 

Skmnergate), 
Berbr  {Free  Public  Library), 
Dorchester. 
Drogheda. 

Dublin  {Boyal  Dublin  SO¥,Kildare  St,) 
Dnndalk  {Free  Library). 
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Falmouth  (Public  Lihv,  Church  St.) 
Gateshead  {Mechanice* Institute), 
Gorton  {Railway  Station), 
Glasgow  {Stirling's  Libv,  Miller  St.) 
Grimsby,  Great  i^techanic^  Institu* 

tion,  Victoria  Street), 
Halifax. 
Hanley,  Staffordshire  Potteries  ( Ibwn 

Hall). 
Hertford  {Free  Public  Library,  Town 

Hall). 
Huddcrsfield  {Improvement  CommiS" 

sioner^  Offices,  South  Parade), 

Hull  {Mechanical  Inst.,  Oeorye  St.) 

Ipswich  {Museum  Library,  Museum 

Street). 
Keif^hley  {Mechanics*  Inst.,North  St.) 

Kidderminster  {Public  Free  Library, 
Public  Buildings,  Vicar  Street). 

King's  Lynn,  Norfolk  {Stanley  Li* 
brary,  AtJienaum), 

Lancaster  {MecJumics*  Institute,  Mar- 
ket Street), 

Leamington  Priors  {PubUc  Library, 
TownHcOl). 

Leeds  {PubUo  Library,  Infirmary 
Buildings), 

Leicester  {Free  Library,  WeUiHgton 

Street). 


thnwfek  ITimm  JSM).  

AMph%\. 


I 


MidSU  OaU). 
Wnmtlii-iipr/n-TxnA  (I 


JnttUmU, 


HtmimtMt^ifKm-TfMt  (lAUraiy  tmd 

(Comm^reial 


Hffwpnrt,    Monmoiith 
JtMMfi,  7V>iM»  //a//). 

SnTthMnptATi. 
Anrlub   (Ptm  Library,  SL  Johm'§, 
MmtldtTmarM). 
KfittlnghMR  (Fr$$  JAbrofri), 
OMhMii  {tkihMA  qfArU  and  SeUneet, 

Oifonl  {PubUc  Ft—  ZMrarp*  Town 

HaU,) 
"HkAtif  (Chv^rmMnt  Behool  qf  2V- 

iign,  (Hhumr  Sh'—t), 
riyniouth      {Mtehanict^     JnsiUuU, 

Pfineui  JSquarv). 
frmUm,  LancaiihlrA  (J)r.  Skeph^rdPi 

lAbmryt  ^  In$tUni4cn^  Avmtham), 


WwnMum. 
WwUamdilbwm 


Wcsftvd      (. 

Cittemf  Qwag) 
Ifton. 

WfnfWlUBIIDtQB  fi 

Art,  Jktrhngtom 
WofwerUm  {Jiai!wn§ 
Torkjr 


The  CommiMionera'  pablicadons  haye  abo  been  presented  to  the 
following  Public  Offices,  Seats  of  Leanung,  Socletiet,  BiitUih  Colonies, 
and  foreign  States  : — 

PnlfHc  Offlcett  Ae, 
A4iiilrtltsr--I)ir6etorofWorks']>epartr     Ordnance  Offlcfr—RdlMaD. 


ment. 

Ohlef  Oonstroctor'B  Deptri- 
ment. 

Ohathun  Dockyard. 

Bheemeis  ditto. 

PortsiDOuth  ditto. 

JDevonport  ditto. 

Pembroke  ditto. 
Artillery  Institute.  Woolwich. 
Board  of  Trade.  WhitohalL 


tSnmll  ArmsPactoiy 
Bnlleld. 
War  Offlc^  Fsn  MalL 
India  Office. 

Bqyal  School  of  Mine8»  ftc,  Jermjn 
Stinreet,  Piccadilly. 


Dublin  Castle,  DubUn. 
ifecord  aa 
Dublin. 


Oambridge  tJniversit 
Trinity  OoUege,  Dab 


Un. 


Bfecord  and  writ  Office,  ChaDoei7> 

Office  of  Ohanceiy,  BdinbmqR^ 

Swti  qf  Learning  and  SoeieUea, 

Queen's  College,  GaJwsar. 
Incorporated  lAw  Sodety*  Ohanoeqf 
Lane,  London. 


Antiffua. 
Barbados. 
British  Guiana. 
Canada— Library  of  Par- 
liament, Ottawa. 

Bureau  of  Agri^ 
culture,  Toronto. 

Board   of  Arts 
and  Manufactures, 
Montreal. 
'^pe  of  Good  Hope. 
'Ion. 


SriUih  Cohniea, 
India— BengaL 

Bombay. 

liadras. 

N.-W.  Provinces. 
Jamaica. 
Malta. 
Mauritius. 
New  Brunswick. 
Newfoundland. 
New  South  Wales. 


Prince  Edward  Uand. 
South  AiiatraU»-€olonial 
'Institute.  Addaide. 
Tasmania. 
Trinidad. 
Victoria—] 


Pistabt   OSd^ 


\   • 
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Jb  llnMrieui-,  Bnuaela. 

Huite  da  riadoitrie,  Bnuaela. 
I— BibUoth^ue  Nitionale,  -t 

ODDsenatDiradeiArtietlUtiers,  (Pwla. 
Hotel  da  ^lle,  J 

'  )e-Bod«M  iDdnrtrleUe,  Hnlhotue. 
'  k-EUJgllohe  BlbliDChek,  Hunloh 
-Siiaal  Aiedeniteiu  Collaotion. 


KSnlKlialie  BlUiDthsk,  Berlin 
Ktm^iOia  FolyteobilKhe  S( 
-PolTteohulnhe  aohnlft  Draw 


Vivtemba^BibUotbek  dMHi 
-  iadeUeprintiie,nciniu» 


BoHia—BibliotiUqae  ImpftiidSk  Bt.  FetenbucK, 

Bpain-MBdiid. 

8wedai-Tekuolc«lska  ItuMtntet,  Staekfaolm. 

(Joitad  Btataa— Patent  Offlco.  'Wiihinoton. 


Penta^  InBtitutflt  fialtiu 

HlltoriOKl  Booletr,  HadlBon,  Wi 
Cornell  DnivBrsity,  Ithacn,  M.V. 
Mcrcantilu  Libniy,  St.  Laiiis. 


•   the  mden 


butitntioiu: — 

AbeTTstwith  (Iiiltrary  and  WorUas 

Hm'tBeaOiiie  Smm). 
Alnwiok  {Seitnt^  and  XaehaiUcat 

ItuUiutioit). 
■titrtDiSamlAIMtteiam  aadSoadoa 

IMmvrw  tfutautioii,). 
Aihb;^d&-1>-IEoitofa  (Jfufuol  Znwrom- 

Baonp  (jeMftaolcC  JiwMtKKm]. 
BilblBOBtv  (Zbtm  Hall). 
BMiMdlB  (Jifawriraail  ilufui;  /«- 


BeTUiunpiteiMl,Qreat(  IForiMfJH*"'' 
OaOtgi). 

— 5Mn(/iM(«ii«o»). 


—  IDerittnd  WorBng  Men' 


BinolugbBm  lOrattam  Strtel  JiuHdi- 

Bodrntn  (Ztfn-nrv  InlWuMoii). 
Bolton  (JUicAoniM'  LuHtut4). 

NSbImJ  irf.^rt). 

Bndford,  noar  Uuioheater  (Bradfitrd 

Working  Maft  Club). 
,  Yorluhirs    (IMrort    tmi 

XHararv  Soeietv) . 
Uf«>ita«tot' 

Instilvle). 
Brampton,  near  CheKerflald  {Local 

Sftueun  Mid  LUerani  ImtatOt). 
Bnage,  ComiraU  iBrniitliittUiitim]- 
BriBtfll  (Aammm). 

(JiuNtoMim). 

iLawZajvrwSocielv). 


Bromurora   Uitoi 


Bumlejr  tSfeAmit^  laMbOim). 

_   __  -UWn 
B1U7  Bt.Edmt 


KoifiemiWidfaood  InttUvit), 

luijBt.Ed -"-  '■'—»—'-'  ' 

tuibm). 

Oardlir  ( Jf^  ZOrarv  and  Xmmm). 
"--" —  (iCMAiHiic?  AuNMaV 


Cairnartlvn  {LiUrart  endScieni^ 

InatUmtkm), 
Cheltenham  (LUerarf  amd  PhOomt- 

pkieal  Soeistw). 
— ^—  (Permamtmi  XiArorf  )• 

(  Working  Man's  Omb), 

ChertMT    (LiUrart   amd    SeiMt^fia 

In§tUution). 
Cheater  {CUg  Librarj/  and  JUading 

Cherterfield  {Meehania^  IrngtUmtion), 
Chichester  (Xiteronr  ajM< 
eaiaoei$tw). 

{LUerarjt    Soeieif 


JUAanioT  InatitmU), 
CotOxnckCa^iLiUrcarw  amdSeieui^ 

Institution). 
Codnrmoath    (Meekanies^ 

tion), 

Colchcrter  (Literaty  Inifitution). 
— ^—  iTonng   Men's  Christian 

Association). 
Competall  (Athejutum). 
Cawentrj  (Free  Librarjf). 

ilnstUute). 

(School  qfArt). 

Crediton  (Working  Men's  Clmb). 
Dvtmoath    (Mntual    Improwewuut 

Societv) 
Deal  (Deal  and  Wdlmer  InstUuU). 
Denton   {Denton  and  Mamghtom  Ms^ 

dkanic^  Institution). 
Derby  (Meehania^  InstUution). 
Denmport  (Mechanics^  Institute). 
DewBDUiy  (Mechanics^  Institution), 
Doncaster  (Fr^  lAbrary). 
(Great  Northern   Mecha- 

fda^  InstUute). 
DiHrchester    (Ckmntjf    Museum    and 

lAbrary). 

(Working  Men's  Institute). 

Dudley  (Mechanic^ InstUution). 
Dukinfield  (Mechanict^  InstituU). 
(ViUage    Librarw    and 

Beading  Boom). 
Dnmbarton  (Philosophical  and  Uto- 

rary  Society). 
Dumfries  (Mechanict^  Institution), 
Durham  (Mechanics^  Institute), 
Eacley,  Bblton-le-Moors  (Library  and 

Institute), 
Earlestown,  Newton-lo-WUlows  (Jf«- 

tual  Improvement  Society), 
Edinhurgn  (Horological  Sociiiy), 

— — (Mechanics*  Library). 

(Philosophical    InstitU' 


tion). 


Arts). 


(Boyal  Society  qfArts). 
(Boyal  Scottish  Society  qf 

(Subscription  Library), 
(Watt    Institution    and 


School  qfArt). 

(Working  Men's  Club). 


Egham  (Literary  Institute). 
Egremont  (Mechanics*  Institution). 
Exeter  (Devon  and  Exeter  Institu- 

tion), 

rersham  (Institute). 

•me  (Literary  and  Sdentiftc  InstU 
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GaiiisbQvoiieh    {LiUrarg,    SmsntUie 
mad  Warktmirf  luatOmU). 

mt  Laeda  iWartimgXn*i 


)- 


Claft). 


Csairal  Wbrikig  Men's  CM 

immU). 

(InsHtmtumtftBngiMsmim 


atrmf). 

{Phiiaaophical  Society). 

GnnOaB  {PubUe  lAierary  InstUtt' 

item). 
GtmnmBd  {Graveaend  and  Jfitfoa 

XAnmr  and  Beading  Boonu), 
Oreenwieh  (WorkimgMem'elmstiteis), 
GidldfDrd  (MseiunUesr  IneHiute). 
Hatevportii  (Meehtsmieerinsiiiuie]. 
BtXUatLUerarg  amd  PkOosophM 

^Medkmsietr  Inetiimte). 
Workimg  Men'e  OoOege), 
» (ImstUmte). 
ilAierarwmmdSeieia^In' 

Hawden  iLUerary  Inetiiution), 
Hebden  Bridge,  near  Todxnorden  ( Jfa> 
ekamie^  Insmutiom). 

BxAMkm  (Beading  Boomamdldbrart)' 

Herefhrd  (Neimrai  Mietary,  PhOoso- 

jM^tAMtiqmariam,  amd  Literary 

HeihS^nf  *  (Literary   amd   Sdent^ 

Institution). 
HeTWOod  (Meekamies^  Institute), 
Holbeck  (Meehaniesr  Institution). 
HoUinffwood  (Working  Mem'e  CM), 
Holywell  Green   {Meckamie^  Insti' 

tution). 

BxLdd0nAGid(Mee^amie^Imeiiiution). 

Hull  (Church  Institute). 

(Literary, Seient^fie  omdMeduh 

miesT  Institute). 

(Lyeeum  Library). 

(BMalInstitutiom,AIbiommrest), 

{ToungPeoMelnetitute). 

Huntingdon  {Idierary  and  Sdent^^ 

Institution). 
Kendal  (Chrtstian  and  Uterary  Insti' 

'  (Working  Men's  Institute). 

Kidderminster  (Meehanies*  Institute). 
Lancaster  (Mechanics^  Institute  oad 

School  qf  Science). 
Leeds  (Churdi  Institute). 

(Library), 

(Mechamos*   Institution  atid 
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\ry  Sodei 
PMlosop} 


Society). 

(  Working  Men's  InstUute). 

(Young  Men's  Christian  AuO- 
.^on). 
Leighton  Buzzard  {WoMng  Maft 

Mutu(U  Improvement  Soeimy). 
Leith  (Mechanics'  Subser^tion  Lib* 

rary). 
Lewes  (Meehoflnie^  InsHtmte). 

{School  ofScienee  and  Arii* 

Lincoln  (Mechaniet^  Institute). 


Ltrapool  (iiuHMt). 

(JHwAofiKW'  IlUttlMU). 


■■SSi' 


London  lAtlHmiaim  Club,  Pall  XalC). 

(Bnmmont    ImtUute,    Mue 

JRut). 
IBg^/brd  Woridag  Mm't  In- 


'^.BpitalJUldi 
-  (ArOieckli 


((7farieinoei(    Club,    Zoaer 

Sonmait  Streef). 
■ —  IBoJtoKiaj)    TFnrKap  Jfen'* 

Club  and  lastOute,  Hntloaay  Road). 
• {tilerani  and  Scientific  Bo- 

tM^,  Weltingloji  Street,  Islington). 
• ILiterarnand  Scientific  Inati- 

iuii^iit  Waheorth). 
(St.  Jama  and  SoAo  Working 

Meit't  Club,  Rupert  Street.  Solui), 

(St,     Mars     Ckarterhovge 

Working  Men't  Club,  Golden  Lane). 

(South    London     WerMng 

Men's  College,  Slacl^^rt  Soad), 

ISouflmark  Workirui  Men's 

Club,  Broodtcall, StcunforaStreet). 

'    tSprimi    Fale    Institution, 

rr^^viermith). 

■JWiirking  Men's  Club,  Brix- 


mSiO). 


(Woriing  Men's 
Mark's,  Tictoria  Bocks). 
. iWarano  Men's 


{Working   Men's   Cl«6  an 

Institute  Union.  Strand), 
■ ■(  Working  Men's  Collepe,Grei 

Ormond  Street), 
LougbborcHiith  {Working  Men's  Clt 

'-'  '--^"uU). 

lb  andlii^iivM, 
KftnoheiUr  {Aneoaft  Sraneh  Free 
IMron). 


-  (Chorllon  and  Ardtsink 


(SaluraiBi^orvMnieuin, 
Peta- Street). 
tOaen't  Colleg*). 

• Ir  ■■■- 


-  iPoriico  Librarv,  Most- 


iBochdale  Bead  Sranch 

Pree  Libraru). 
. (Boval   Hcebangt  Lib- 


HsusOeld  {Qi-operaUvt   Indiutrial 

Soeittg). 
(Mecioniaf,  ArtitaW,  and 

ApprenltoB^  Librarg), 
Helkshun     (Mutual    InpnaemMt 

Society). 
Mert^TjdHl  (South  WaleiSutituta 

Uidd^C^gh  {Iron  and  Steel  In- 
stitvte), 

{Mechanics'  Imtlitf 


New  jHillB,nB»atockiiort  (MtehaiHeir 

IntlUute). 
Newport,  Jsle  of  Wtglit  ( ToungMen't 

Soeittg  and  Beading  Soom). 
HorthamptOD  (Mechanics'  Imtiiute), 
HotMngham  iPres  Ltbrars). 

(Mechanics' InstitaHon). 

■ '  (Subscription    lAbrarj/, 

BnaUeg  House). 
Oldhant  {Analgtio  Literatv  iMtUu- 
'  (Xe<ilianicfItMilation,Wnf 

Ormakl'rk  (PubUc  Library). 
OBwestiT  (Intitule). 

Pstrionirt  IMeehanieif  In 

PembrakeDock  (^Khaaia'IiutiMita), 
Pendleton  (Mechanies' Institution). 
Fenryn    (WorHag  Men's   Club  and 

Reading  SoonJ. 
Forth    (Meeluinict'    Library,    High 

Street), 
Peterborough    (Meehanies'    ImtHw 

Plymoatb  (Working  Men's  IntlUiiis). 
Poole  (Ltterary  and  Scieati/la  /iwH- 

(Meehanie^  InMtute). 

Portseft  (Atherumnt  and  keeho»ieif 


Fnatoa  lAimiliam  IntUtaiion). 
(BoaittvilfTIatfiaEnoKttdgA. 

B>wtens)aU.U£cA«i^  JmMhMm). 
Blchmood  ( Worlang  Men's  OoUtge). 
BotherhHD  {BothtAam  and  JtaMrn* 
Literart  and  Meekanie^  Inttitult), 

Bojston  (Instiinte). 

Bide.  Me  of  Wight  fPhiloKpM«at 

and  Scientific  Society) . 
BtSraa  Wai&a  (IMerary  and  Beie»- 

tiftc  InsHtution). 
Bt.Jmt(J«««(«Ho«)._ 


iJture  (J 


UhMls*'  IntitMU). 
(Branch  Free  Librarji) . 
(LitsraTv  and  Philot^hlcat 


ithpint  (Afhfumm). 

ith  SbMds  IWoTting  M 


■  ((^ritiian  I'tmite  Ifm'i  At- 

SMaei(Liltrartiaiid8citmtifleI»»ti- 

(XiKJtayHcf   ImiiluU    ami 

Jtmdbig  Sam). 
BlunTind  UJuMutiom). 
Blowbridjn    ((7lk*n&    nf    England 

(iron    Work*    Jitad4Ho 

MoomaiuilAArttrit). 

IMKhania'  InttUiMokl. 

.  Workiiti    Unt't    Intti- 

tiOe). 
StnHOrd  ( WarUitg  IStn'm  Him- 
BimderlHid  (.Wor*ittg Ttt*'t  C^h). 
tswvatm.  {Soj/al  IiutiliitUm  of  SoiOh 

Walaij. 
■  ( Worttng  Mmt'i  IntHtuU) . 

ATictoiilc  (.Hechanic^  InttHutl). 

(P^ilic  Librarf). 

Thornton,  neai'  Bndfbid  UfMAonlDa* 

Inttituit). 
nomton  Hnth,  OTOjdon  (  Wbrhmeii't 

Olmi). 
Todmorden  (Meahanle^  InttUutio*). 
Tmio  (ConHBail  Countu  LUrarv)- 


■  (So*irf    Inftttmtton    qf  Cort 


~-  taiBWuf  JHlnrtBI  U 

'  IMtoa  iOhapti  3bM 

TjnouoaUi  (Ava  Pubtio  labran). 
Dlrenton  tTeaneranee  ffoil). 
trttoiBtar  (Jf«cSit»<<H'  Lttarart  Xatli- 

WikoflflM  IXa^umof  InttUuf). 
-We^atiJLiUrttrw  It    


TTouuni  \ijHtTrarTi  ±iuaaag)^ 
WeU>t  BomerBst  (JTmAomim'  /mK. 

— — {Toimg  Mim'tBo- 


VUtby  (IittH 
— —  (J&iw™.), 

— — — —  iWorkiiiff  Jb»>«  S»a^ 


iellutlitute). 
nuivenumpton  (£«&rarv]. 

— ■'  (IforH^  K-m-M  ffafl) . 

Varcata  {BaOioav  IMvrar^  IiuU- 

IWarlman't  Ballt. 

Wortiiurtoo  (iItchaniB^J„ttitKtbm). 

Tork.  {Church  Imtittiie). 

— —  (riif«(»t«  0/  PoptOar  SdtnM, 

(Sailtoag  Librarv). 


FrcMnttttioiiB  of  portions  of  the 
ConunisrioDeni  of   FateDti,  '. 
libnriea: — 
Amu^  (Tbwt  Olerl^t  QJHee). 
ArlMboiT  (if «*«•'«'  Intitutionimd 

LUtrart  Sooietg.Xing^mrv). 
BtnninriiBm  lliutilation  ofMtchani- 

oBdJSwMam.  SonAatt  %»«». 
Botfon,  LIncoIiuliiro  (J>«iMO  Q^fM. 

JTartri  i>Eae<]. 
^nAAig^lPreeZlbrarv,  Jettu  Lanef , 
Oheiter    (JTmAihksi'    Imtiltile,    St. 
'   Jotm  Street). 
Ooatbrookdale  {LUerarf  and  Saenii- 

Jlc  lAatitutiot^. 
CoTontry  ( Watdimaier^Attoeialton) . 
Darwen,  Over  (Free  Puilii:  l/Hrafs]. 
Dubiln    (BkIMs    Librarv.    D'Olier 

Street). 
IiViibunh  (SoKiIiviiNiI  Boeiett). 
HnniB  (AieHe  Z»ran). 
Olonooter  <ir[iriifv  Ju*'(  ifUft^Nte, 

BoHthgali  Street), 
Ipnrloh  (jr«;A<M<a' A(Ntet«,  Ibtwrn 

Few  (Library  qf  (As  BovcU  GordtiwV 


Works,  pnliHBhed  by  order  of  tlie 
lare  been    made   to  the   fbllowiif 


UinKMn.      Herafbrdshlra      (SmA 

JiuHdife).  

lieominBter  (Littn-arf  TntfU%la). 
London  (floiiw  q^Zonb). 


JtronaiiUcai 


•  lOAmteiogieal  Boeitlti. 

(Sotal  Soeielv). 

: —  iUnUed  Sm^  lOmtm) 

'HanehMtir  (LUerart  amd  PMlai 

pltieatSoeMt.aaorgiatrak). 

OoBidatreet). 


^  ewoastle-upoii-Tyne  {North  of  Eng- 
land  Insmute  of  Mining  Engi- 
neers). 

Oxford  {Bodleicm  Library). 

Btretford,  near  Manchester  {Mwha- 
nioa*  Institute), 


Swindon,  New  (MecTuuUes'  Institute). 

Tamworth    (Library    and   Beading 
Boom,  Oeorge  Street). 

Yarmouth,  Norfolk  {Public  Library , 
South  Quay). 


British  CoUmiei  and  Foreign  States. 


British  Columbia— Mechanics'  Insti- 
tute, Victoria. 

■ Public    Library, 

New  Westminster. 

Prance— Academy  of  Science,  Paris. 

Netherlands— BibIioth6que  de  I'Ecole 
Polytechniqne  de  Delfl. 

Russia—  Ixnperial  Teohnol(^cal  Insti- 
tute, St.  Petersburg. 

Smyrna— Literary  and  Scientific  Insti- 
tute. 

United  States— American  Academy  of 
Arts  and  Sciences,  Boston. 


TThited  States.— America^^    Institute, 
New  York. 

American  Society  of 
Civil  Engineers,  New  York.. 

■■     ■         ^Indostrial  Uniyersify, 

Champaign^  Illinois. 

Mechanics*  Institute, 


Ban  Francisco. 
Odd  PeUows'  Library 

Association,  San  Francisco. 
— — —  Smithsonian 


Insti- 
tute, Washington. 

Young  Men's  Chris- 


tian Association,  Scranton,  Pennsyl- 
vania. 


PATENT  OFFICE  MUSEUM,  SOUTH  KENSINGTON. 

This  Musemn  is  open  to  the  pablio  daily,  free  of  charge.    The  Honrs 
of  admission  are  as  follows  : — 
Mondays,  Tuesdays,  and  Saturdays,  10  a.m.  till  10  p.m. 
Wednesdays,  Thursdays,  and  Fridays,  from  10  a.m.  till  4,  5,  cr 
6  P.M.,  according  to  the  season. 

If  any  Patentee  should  be  desirous  of  exhibiting  a  model  of  his 
invention  in  London,  he  may  avail  himself  of  this  Museum,  which  has 
been  visited  since  its  opening  on  the  22nd  June  1857  by  more  than 
2,150,000  persons.  The  model  will  be  received  either  as  a  gift  or  loan  ; 
if  deposited  as  a  loan,  it  will  be  returned  on  demand.  Before  sending  a 
model,  it  is  requested  that  the  size  and  description  of  it  shall  first  be 
given  to  the  Superintendent  of  the  Patent  Office  Musenm. 


GALLERY  OP  PORTRAITS  OF  INVENTORS,  DISCO- 
VERERS, AND  INTRODUCERS  OF  USEFUL  ARTS.— This 
Collection,  formed  by  Mr.  Woodcroft,  and  first  opened  to  public  view 
in  1853,  is  now  exhibited  in  the  Patent  Office. 

Presentations  or  loans  of  Portraits,  Medallions,  Busts,  and  Statues, 
in  augmentation  of  the  Collection,  are  solicited.  They  will  be  duly 
acknowledged  in  the  Commissioners  of  Patents'  Joumtd,  and  included 
in  the  next  edition  of  the  Catalogue. 


All  communications  relating  to  the  Patent  Office,  or  to  the  Museum 
and  Portrait  Gallery,  to  be  addressed  to  B.  Woodcroft,  Clerk  to  the 
Ck>mmi8sioners  of  Patents  and  Superintendent  of  the  Patent  Office 
Museum,  at  the  Patent  Office,  25,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C. 


IS 


NOTICE. 


Thb  Abridgments  delivered  at  the  Patent  Office  by  tjt^e^pplicants  for 
Letters  Patent  will  in  future  be  published  weekly.  ,4^j|(|inmencing  on 
Friday,  July  14),  with  Indexes  of  Persons  and  #iirilgect8.  In  the 
body  of  the  work  the  Abridgments  of  the  Provisional  and  Complete 
Specifications  will  be  published  in  regular  numerical  order  at  the 
expiration  of  the  term  of  six  months  from  the  date  of  application.  But 
each  weekly  number  will  have  an  appendix,  containing  the  Abridg- 
ments open  to  public  inspection  before  the  expiration  of  the  term  of  six 
months,  in  consequence  of  the  Patentees  having  filed  their  Final  Speci- 
fications, and  also  the  Abridgments  of  Complete  Specifications  jost 
received.  These  Abridgments  will  be  subsequently  printed  in  the  body 
of  the  work  in  their  proper  places,  in  order  to  preserve  the  numerical 
and  chronological  arrangement  of  the  book.  In  the  indexes  of  each 
successive  number  all  the  previous  indexes  will  be  incorporated  until 
the  end  of  the  year ;  and  then  the  last  indexes  only  should  be  retained 
to  bind  with  the  fifty-two  weekly  parts  in  one  volume  for  the  year. 

B.  WOODCBOFT. 
July  10, 1871. 

*^*  The  work  referred  to  in  the  above  notice  is  published  (under 
the  title  of  *'  Chronological  and  Descriptive  Index  of  Patents,"  &c) 
on  Friday  in  each  week,  and  is  forwarded,  post  free,  to  subscribers. 
Terms  22«.  per  annum.  Subscriptions  received  at  the  Sale  Room  of  the 
Patent  Office,  25,  Southampton  Buildings,  Holbom,  where  also  single 
copies,  at  4d.  each,  may  be  obtained.  Post  Office  Orders  to  be  made 
payable  at  the  Post  Office,  Holbom,  to  Mr.  Bennet  Woodcroft,  Clerk  to 
th^  Commissioners  of  Patents. 
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